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VIGNETTE 


CHARLES L.. Faust 


leila has long served man, and 
over the years its researchers have built up an 
extensive body of knowledge and an aware- 
ness of its broad applicability. The electro- 
chemist, according to Battelle's Charles L.. 
Faust, has at his command today the know- 
how for providing both processes and ma- 
terials to meet many of the needs of defense 
and of industry. Himself an important con- 
tributor to the growth of electrochemistry, 
Charlie is known among his professional] 
colleagues as a true “missionary” for his 
vigorous efforts toward gaining broader 
recognition of its capabilities. 


Since joining the Battelle staff in 1934 
originally for a “three-month job”—Charlie, 
with his colleagues, has been busy demon- 
strating what electrochemistry encompasses. 
Under his guidance, electropolishing—an 
electrochemical method of creating smooth 
finishes on metals—-has been developed and 
accepted. Techniques for forming structures 
by the electrodeposition of metals have been 
created. After a decade of effort, begun with 


beaker research, he and his colleagues have 
created the recently reported electrolytic 
process for cutting and shaping metals. They 
have also developed techniques for the elec- 
trowinning and electrorefining of metals, in- 
vented titanium alloys for use in batteries, 
and conducted research on both secondary 
and primary batteries, including fundamental 
fuel-cell studies. 


His electrochemical engineering group has 
achieved wide recognition for its research on 
metal finishing processes, and for its develop- 
ment of engineering coatings for use in space 
and nuclear devices. In more conventional 
areas, it has developed techniques for de- 
positing numerous alloys, evolved electrical 
circuitry for more effectively depositing 
chromium, and improved the finishing and 
plating of zine die castings for protective and 
decorative purposes. 


Charlie at one time thought of becoming a 
commercial artist, but at Washington Uni- 
versity he shifted to chemical engineering for 
his B.S.. and then to chemistry for his \LS. 
degree. Both at Washington and at the Uni- 
versity of Minnesota, where he received his 
Ph.D. in chemical engineering, his studies 
emphasized electrochemistry. 


A partial measure of Charlie's activity in 
research in the years that have followed is to 
be found in the more than 90 papers on 
which his name appears and the 39 U.S. and 
22 foreign patents which also bear his name. 
In recognition of significant papers, Charlie 
and his colleagues have received the Proctor 
Award, two gold medals, the Carl E. Heuss- 
ner Memorial Award, and the Zinc Plating 
Award--all from the American  Electro- 
platers’ Society. And at the recent AES an- 
nual meeting, Charlie received the Society's 
highest honor, the Scientific Achievement 
Award. 


Charlie is a former president of The Elec- 
trochemical Society and has served in other 
of the Society's offices. He was associate 
editor of The Monthly Review and Plating 
Magazine tor a decade and a half. At present, 
he is a section editor for Chemical Abstracts. 
He is chairman of the publications committee 
of The Electrochemical Society and a newly 
appointed member of the scientific award 
committee of the AES. He is a member, also. 
of the American Chemical Society and of the 
Institute of Metal Finishing (London ). 


Charlie and his charming wife, Florence. 
have daughter Terry-Louise in high school, 
son Jon in college, and son Chuck married. 
He relaxes by doing chores around his home 
and bowling with the family. 
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Miuniaturized Iast-Neutron Dosimeter 


Nylon as an Engineering Material 
by M. Epsrein and 
BaiLtey BENNETT 
Nylons are finding increasing use in engineering applications. 
Here is a report on their properties, compositions, and 


structures and on recent advancements in methods 
of preparation. 


Molecular Distillation 

by K. C. D. HickMAN and GLENN W. KINZER 
There is a growing interest in high-vacuum molecular 
distillation for chemical purification and processing. The 


authors present currently available techniques and discuss 
the present status and potentialities of this type of distillation. 


Notes from Battelle 


Reports on research activities and 
developments of interest to science and industry. 


Writings by Staff Members 


Papers and articles prepared by members of the Battelle 
staff that have appeared recently in books and periodicals. 


Battelle Technical Review Abstracts 


Abstracts of articles and papers in a wide variety of 
technological fields from more than 1350 journals 
published throughout the world. Abstract selection largely 
reflects primary areas of Battelle research. 
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MINIATURIZED FAST-NEUTRON 
DOSIMETER 


The most effective dosimeters. } N 
devices for monitoring radiation ty feld 
which persons may be exposed, are app! 
(1) sensitive to a specific type of | B&W 
radiation—gamma, beta, or fast for 1 
neutron, (2) measure the radiation | meth 
cumulatively over an extended | _nylo 
period, and (3) are simple and teria 
easy to read. One such dosimeter, | furth 
which is sensitive to fast-neutron | useft 
radiation only, is being developed ; In 
by Battelle for the U.S. Army | have 
Signal Corps. Thus 

Called a radiac detector, the new _ phot 
miniaturized dosimeter is about the may 
size of a carpet tack, and it consists of m 
of a 0.1- by 0.03-inch silicon disk nylor 
mounted between two electrical _feren 
contact pins. Fast neutrons passing Asa 
through the dosimeter knock some , frequ 
of the silicon atoms from their ing a 
normal positions, permanently | 
changing the electrical properties | 
of the silicon. This change in 
electrical properties is to be 
measured in terms of “tissue | Ny! 
rads”—units of radiation damage 


ing 0} 


impor 
to human tissue. The dosimeter is | oaice 

designed for use by persons who | sup 


work around nuclear reactors of jy 44, 
who may be exposed to nuclear- | comp 
weapon explosions or other fast- | place 
neutron sources. lighty 

Research on the development U8 th 


the dosimeter is being conducted 


. are it: 
by H. Clay Gorton, O. J. Mengali 
Charles S. Peet, and John M. Photom 
Swartz. aggreg 
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Nylon Engineering Material 


Nylons are finding increasing use in engineering applications. Here is a report on their properties, 
compositions, and structures and on recent advancements in methods of preparation. 


by MicuaeL M. Epsterw and Battey BeNNetr 


NYLON, GENERALLY KNOWN FoR its wide use in the 


_s field of textiles, has, in recent years, found increasing 
sd. are | application in other areas. Chemists have developed 
pe of | new nylon structures that have led to materials useful 
Fast for many engineering purposes. They have also found 
liation | methods of changing the mechanical properties of 
ed | nylon by purely physical means. As a result, the ma- 
und terial is now replacing metals in some instances, and 


neter. | further research promises to extend its areas of 


utron | usefulness. 
oped | In some respects, nylon (and some other polymers ) 
| have characteristics somewhat like those of metals. 
Thus, the maltese-cross shapes that can be seen in the 
ie new photomicrograph on this page—called spherulites 
wut the may be likened roughly to the granular substructure 
onsists of metals. Yet the phenomena, which in a way relate 
disk nylon to metals, are also typical of the many dif- 
ical —_ ferences that exist between the two types of materials. 
assing Asa result of the similarities, nylon technologists have 
; some; frequently adapted metallurgical techniques—includ- 


Ir ing annealing, stress relieving, machining, and sinter- 
y ing operations—in developing nylon. 
rties 


NYLON PROPERTIES 


Nylon has been successfully “engineered” into many 


nage | important and seemingly unrelated jobs. This is be- 
ter 5 | cause it possesses some unique properties which make 
who it superior in numerous applications to many metals. 
he _ Inaddition, it can easily be injection molded into very 
ae complex shapes, and often a single nylon part can re- 
- place a multicomponent metallic system. It is also 
ent of lightweight, having a density 1/7 that of steel and 
cted I 8 that of copper. Among its outstanding properties 
nal ae its high strength, toughness, resistance to abrasion, 


Photomicrograph (X 750) of spherulites—maltese-cross-shaped - 
aggregates of crystals—in nylon-6 film. They may be likened to et te ee 
the granular structure of metals and influence nylon’s properties. 
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and low coefficient of friction. Its chemical resistance 
is excellent, as most organic oils, greases, and solvents 
have no effect on it. The same is true for alkalies and 
dilute mineral acids. The only chemicals that attack 
nylon are strong mineral acids, which cause hydrolysis, 
and a few organic compounds such as phenol or di- 
methyl formamide, which act as solvents. 

A brief summary of some of nylon’s applications 
may serve to illustrate the range of properties it pos- 
sesses. It has been used with notable success in small 
gears and bearings. These applications capitalize on 
the polymer’s low coefficient of friction and high abra- 
sion resistance. Nylon gears generally outwear metallic 
ones, and quite often require no lubrication. However, 
their performance can be improved still further by 
addition of small amounts of lubricant such as water 
or light oil. Another approach is impregnating nylon 
powder with oil or a solid lubricant such as graphite 
or molybdenum dilsulfide, and pressing and sintering 
the powder into the desired shape. The method is es- 
sentially based on powder-metallurgy techniques. 

Because nylon is extremely tough and resilient, cams 
are frequently made of it. They easily dampen noise 
and vibration that cannot normally be eliminated 
with metallic cams. 

Nylon pressure tubing is becoming quite common. 
Burst pressure ratings as high as 2500 psi can be ob- 
tained, and great advantage is taken of the material’s 
resistance to chemical attack. Nylon can be flared 
easily and used with a wide variety of pressure fittings, 
both plastic and metallic. Nylon piping has been de- 
veloped, but is not yet widely used. 

Normally the electrical properties of nylon do not 
allow its use as primary insulation, except when low 
frequency loss is not important. Usually, it is selected 
for insulation applications because of other properties, 
such as chemical inertness. However, it is used as a 
secondary application to protect less tough primary in- 
sulation such as low-density polyethylene. 

Because nylon is an organic high polymer, it has 
certain limitations. It is subject to fatigue and thus is 
limited in structural applications. It does not have the 
resistance to temperatures that we associate with met- 
als, although it is one of the better plastics in this 
respect. For example, it can be used at temperatures as 
high as 250 F without much trouble, and special heat 
stabilized grades are available which extend this range 
to 350 F. Nylon is also subject to deterioration when 
exposed to ultraviolet light. Thus, special additives 
must be used for outdoor applications, though no com- 
pletely satisfactory system has yet been developed. 

Several areas of applications have been omitted 
from this discussion. These include nylon film, which 
may be used in certain packaging applications, and the 


liquid nylon-like resins produced from vegetable oils 
The latter are used in potting compounds as epoxy 
resin blends and are too specialized to be dealt with 
here. 

The chemical composition of nylon is largely respon. 
sible for its inherent characteristics, although the ma. 
terial’s bulk properties may be affected by modifying 
various parameters. These parameters may be classified 
as chemical structure, intermolecular forces (hy. 
drogen bonding), molecular size, environment, and 
crystallinity. 


CHEMICAL STRUCTURE OF NYLON 


Nylon is the generic term applied to any one of the 
thermoplastic polymers which bear the amide linkage, 
or carbon-nitrogen bond, as a repeating unit within its 
main chain. Thus, one finds the general term “poly- 
amides” used frequently. In this sense, nylon may be 
considered a synthetic protein. The material may be 
prepared by reacting organic diacids and diamines to 
form salts, and then polymerizing the salts at high tem- 
peratures and pressure. This over-all reaction is as 
follows: 


O H 


| |. 
n HOOC-R, COOH + n C-R\-C-N-R-N Jp 


O 
(n-1) H.0 


R, and R, are organic groupings which may be 
varied freely. They may be aromatic or heterocyclic 
rings, or aliphatic methylene groups. In most com- 
mercial nylons, they are the latter. For example, nylon 
66 is made from adipic acid and hexamethylene di- 
amine, where R, is (CH.,), and R, is (CH,),. 

Other types of nylons are made by polymerizing a 
single monomer unit which contains both the amine 
and acid radicals, such as lactams or amino acids. For 
example, «caprolactam can be polymerized to poly- 
caproamide or nylon 6 and nylon 11 is the polymeric 
product of 1l-aminoundecanoic acid. 

The properties of nylons are heavily dependent upon 
their chemical structure. First, most of nylon’s out- 
standing characteristics can be traced to the influence 
of the amide linkage. Thus, the frequency of recur 
rence of these groups along the chain is of primary im 
portance, while the nature of the organic material 
separating them is secondary. C. E. Schildknecht has 
pointed out that separation of the amide groups by 
methylene chains of greater length results in polymers 
having properties approaching those of polyethylene. 
For example, the melting point and moisture set 
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sitivity are reduced, and solubility in common soivents 
increases. 

Four polyamides dominate the present commercial 
scene: nylon 66, nylon 610, nylon 6, and nylon 11. A 
polyamide based on meta-xylylene diamine and adipic 
acid is reaching commercial sale, and nylon 7 is being 
developed in Russia. Copolymers are also available, 
in which a blend of properties is attained. 


INTERMOLECULAR FORCES 


Strong intermolecular forces exist between nylon 
molecules which in turn exert a powerful influence on 
its properties. These forces function through the amide 
linkage and involve the available free hydrogen on the 
nitrogen atom and the carbonyl group of the carbon 
attached to the nitrogen. The hydrogen on one nylon 
molecule is strongly attracted by the carbonyl on a 
nearby molecule through the phenomenon known as 
hydrogen bonding. The resulting bond, although only 
a secondary chemical bond, is occasionally referred to 
as crosslinking. Regardless of what it is called, hy- 
drogen bonding is most important. The great strength 
of nylon filaments results from it as do the high melt- 
ing point and low solubility encountered in sym- 
metrical nylons. The crystalline behavior of nylon is 
also related to hydrogen bonding. 

The first widespread use of nylon capitalized on hy- 
drogen bonding. In its bulk state, the number of hy- 
drogen bridges is small because of the randomly coiled 
configuration of the large molecules. However, it is 
possible to orient the molecules, (i.e., align them along 
acommon axis ) as in textile monofilaments. This treat- 
ment adds to the number of hydrogen bridges, with an 
accompanying increase in fiber strength. Textile areas 
are, of course, not new with nylon. Recently tech- 
niques have been devised for orienting sheets or tapes 
of nylon in large sections. These forms of the polymer 
have been used in large conveyor belts for transporting 
coal and in the fabrication of large power transmission 
belts. 

Frequently, certain applications require a reduction 
in the polymer’s stiffness or melting point. It is pos- 
sible to modify such characteristics by reducing the 
amount of hydrogen bonding through copolymeriza- 
tion. This process involves the use of mixtures of di- 
acids and diamines of different chain lengths, thus in- 
troducing dimensional disorder along the chain. Spatial 
disorder can be introduced by substituting bulky 
nalkyl groups for the active hydrogen, and occa- 
sionally secondary amines, i.c., piperazine, are used 
which have no free hydrogen available for bonding. 

The above techniques generally have several effects. 


The resulting polymers are more flexible, and can be 
used in applications requiring this property, such as 
wire jacketing. Solubility generally is increased—the 
alcohol-soluble nylons are produced in this way. All of 
these techniques have another important effect, the 
reduction of crystallinity. Contributing to this are 
both the reduced hydrogen bonding and the disorder- 
liness caused by the random placement of the sub- 
stituent groups. 


MOLECULAR STRUCTURE 


While polyamides consist of very large molecules, 
their size is not uniform. Therefore, it is pertinent to 
consider the effect of size itself on the properties of 
nylon, and secondly, the effect, if any, of the distribu- 
tion. In dealing with high polymers, two terms can 
be used interchangeably, the average degree of poly- 
merization (DP), or the average molecular weight. 
Polyamides generally are weak, noncrystalline solids 
until an average DP of 40 or molecular weight of 
10,000 is attained. Above this point they acquire the 
ability to be cold drawn into high-tenacity filaments 
and generally begin to exhibit typical nylon char- 
acteristics. Above 10,000 there is a linear relationship 
between molecular weight and tensile strength until 
a molecular weight of 15,000 is attained. The figure 


Michael Epstein’s primary interest 
has been the study of nylon com- 
positions and their applications. He 
has cooperated in the synthesis of 
special nylons and in studies in- 
volving the modification of nylon 
compositions for use as electrical in- 
sulation and for power-belt applica- 
tions. He has participated in the 
development of various elastomers 
for coating purposes. He has con- 
tributed also to the synthesis of 
special polyesters and methacrylate 
resins for radiation studies and in- 
vestigated the application of polyur- 
ethane foams to orthopedic problems. 


Bailey Bennett has participated in 
numerous studies on both basic and 
applied problems in the polymer 
field. His particular areas of interest 
include investigations of molding 
resins, laminates, plastic film, elas- 
tomers, and latex. Recently, he has 
conducted research on the funda- 
mental properties of polymers—par- 
ticularly their crystallinity and gas 
permeability. These various research 
activities have led to 20 papers, 24 
patents issued, and about a dozen 
pending. Bennett is a fellow of the 
American Association for the Ad- 
vancement of Science. 
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on page 7 is such a plot for a typical nylon copolymer. 
Above about 15,000 the effect of further molecular- 
weight increases becomes less noticeable, until at very 
high molecular weights no further effect is induced. 

The effect of molecular weight on other properties 
is similar. Once the nylon chains are large enough, 
hardness, stiffness, etc., are unaffected. One major 
exception is toughness, or resistance to impact, which 
continues to increase. This is not surprising, as the 
larger molecules are better able to absorb or dampen 
sudden applications of load. The molecular size dis- 
tribution is not a very significant factor except when 
large amounts of small molecules are present. In this 
situation, plasticization occurs, which results in lower 
stiffness and tensile strength. 

Molecular weight is an important consideration in 
selection of the proper grade of nylon to use in fabrica- 
tion. Raising the molecular weight results in enormous 
increases in melt viscosity. Thus, injection molding 
usually employs grades of molecular weight extending 
from 10,000 to 20,000. Higher molecular-weight grades 
are generally used in extrusion of complex profiles, 
such as pipe, tubing, and the like, because they more 
readily retain their shape in the transition from hot 
melt to solid. Very high molecular weight is at present 
obtainable only with the lactam nylons, such as 
polycaproamide. 

The properties of nylon are affected by environ- 
mental conditions. For example, it will slowly absorb 
water from its surroundings until an equilibrium 
moisture content is reached. The equilibrium is de- 
pendent upon humidity and temperature. Most im- 
portant nylon properties are affected by both water 
content and temperature. Increasing these two varia- 
bles results in higher impact strength, lower tensile and 
yield strength, and lower modulus of elasticity. Nylon 
resins will also change dimension as they are exposed 
to heat and moisture. 


CRYSTALLINITY IN POLYAMIDES 


Polyamides are polycrystalline. That is, they contain 
areas of geometric order (crystallites ), have X-ray dif- 
fraction diagrams of sharp definition, and exhibit the 
general characteristics typical of crystalline materials. 
The behavior of polyamides, because of the presence 
of crystallinity, bears certain resemblances to that of 
metals. 

The thermal history of a nylon sample has an im- 
portant influence upon its physical properties. This is 
because the crystalline structure is sensitive to heat 
treatment and relationships can be established between 


certain properties and the level of crystallinity, Fo, 
example, increases in the degree of crystallinity jp 
nylons 66 and 610 result in higher tensile yield, and 


flexural strengths. Hardness and impact strength also _ 


increase, although the latter begins to decline above 
about 38 per cent crystallinity. 

The crystalline structure is dependent upon the rate 
of cooling from the melt. Thus, slow rates of cooling 
from the melt, the condition in most heavy injection 
molded specimens, results in a high degree of crystal. 
linity as well as larger crystallites. Conversely, rapid 
cooling or quenching, produces a more amorphous 
structure with smaller crystallites. Heat treatment jn 
the solid state or annealing, increases the degree of 
crystallinity and reduces the general amount of inter. 
molecular disorder. This behavior is easily understood, 
The less rapidly a sample is cooled, the more time js 
available at higher energy levels for the large mole- 
cule to rotate into the lattice. Annealing provides this 
energy. 

One essential difference between simple material 
such as metals and nylon is that the crystal lattice in 
the case of the latter cannot be defined in terms of 
molecular dimensions. Thus, one nylon molecule can 
pass through several amorphous regions and exist 
simultaneously in more than one crystallite. This char- 


TENSILE STRENGTH psi x 10-3 


acteristic can form the basis for much of the behavior | 


of nylon. 

Rapidly cooled nylon sections are usually trans- 
parent. Investigators have often assumed this to in- 
dicate an amorphous structure. However, the crystal- 
lites are still there, although they are too small to 
scatter visible light. Transparency is caused by the 
absence of large spherulites, a microstructure unique 
in polycrystalline polymers such as nylon. In terms of 
magnitude, spherulites are much larger than crystal- 
lites, and are the cause of opaqueness in molded, 
heavy samples. They are aggregations of crystallites 
and amorphous regions, and assume a maltese-cross 
configuration when viewed under polarized light. Sev- 
eral such nylon spherulities are shown on page 3. 

Nylon always contains spherulites, except possibly 
when it is rapidly quenched. Their mode of growth is 


not properly understood as yet. However, the prop- | 
erties of nylon are related to spherulites, and con — 


sequently they are of interest. For example, the yield 
point of nylon 66 increases as the number of spherulites 
increases. Spherulitic content and crystalline content 
are not necessarily related, and as a result, spherulites 
can partially nullify the effect of over-all crystallinity. 
Small spherulites result in increased flexural modulus 
and yield point and also cause a loss in ductility. In- 
pact strength is not affected, unless the spherulite 
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Relationship between tensile strength and mo!ecular weight for a nylon copolymer. 


diameter is an appreciable fraction of the sample 
thickness. 

Comparisons have recently been drawn between the 
effect of spherulites in plastics and that of grains in 
some metals. Similarities have been observed, such as 
the effect on yield point. This observation has led to 
speculation that the dislocation theory, widely applied 
in metallurgy to explain differences between actual 
and theoretical yield points, could also be applied to a 
crystalline plastic such as nylon. The reasoning is 
based on the assumption that discontinuities exist be- 
tween spherulites similar to those that exist between 
metal grains. However, the behavior is not similar in 
all cases, one reason being the difference in molecular 
size. It must also be remembered that spherulites con- 
tain large amorphous areas, while metal grains contain 
far fewer imperfections. 

Some analogies have been drawn between the crys- 
talline behavior of metals and nylon. However, there 
are significant differences, several of which we have 
mentioned. One other notable difference is the over- 
all crystallinity attainable in the two materials. Metals 
crystallize to a much greater extent than do nylons. 
The maximum crystallinity possible in nylon 6 has 
been estimated at 67 per cent of the total polymer, and 
crystallization exceeding 50-55 per cent in other nylons 
is uncommon. As a result, the effect of amorphous 
fractions is greatly magnified. The high flexibility of 
polyamides is partially a function of decreased crystal- 
linity. It has now been established that the crystalline 
areas in nylon are impervious to moisture and only the 
amorphous regions absorb it. This behavior accounts 
for the increased sensitivity of copolyamides to 
moisture, and, in fact, for the initially high sensitivity 


10 12 14 16 


of even the most crystalline nylons. The amorphous 
regions are also more prone to chemical attack. Thus, 
they can be etched out by the proper reagents in the 
same way metals are etched to expose grain bound- 
aries. It is also thought that the amorphous regions 
are most susceptible to oxidative attack and other de- 
grading reactions. 


New TRENDS 


Technical innovation is, of course, difficult to pre- 
dict. However, several recent developments are of 
unusual interest. For example, it has recently been 
discovered that nylon can be readily synthesized at 
room temperature and at a very high rate. The method, 
called interfacial condensation, involves the reaction of 
diacid chlorides with diamines, such as adipyl chlo- 
ride, with diamines at the interface of two immiscible 
solutions. A film of nylon forms instantly, and can be 
reformed as fast as the polymer is withdrawn. 

Several advantages accrue from this development: 


1. New polymers not previously possible can easily 
be prepared. For instance, many aromatic in- 
gredients, such as terephthalic acid, cannot 
be used in melt condensation polymerizations be- 
cause the growing polymer has a melting point 
significantly higher than its decomposition tem- 
perature. Polymers of this type have not been 
fully evaluated. However, it would not be un- 
expected if they had higher heat distortion points 
than conventional polyamides and, in general, 
better high-temperature properties. Since they 
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cannot be melted, polymers of this type could be 
fabricated into complex shapes by sintering. 


2. Greater control can be exercised over the mole- 
cular size and distribution in this polymerization 
method. Polymers of extremely high mole- 
cular weight, not previously possible using melt 
methods, could be synthesized. 


3. Far greater quantities of polymer can be pre- 
pared in the time necessary to prepare nylon by 
conventional methods. Theoretically, the reaction 
rates are immeasurably fast and indicate po- 
tential production rates as high as several tons 
per minute. 


Recent advances in the kinetics of polymerization 
of caprolactam to nylon 6 have also raised some in- 
teresting possibilities. Conventionally, this reaction is 
catalyzed with water, or a water-producing nylon salt. 
Depending upon the desired molecular weight, a poly- 
merization may take 5-8 hours at 250 C to complete. 
It has long been known that alkali metals, such as 
sodium, are far more effective catalysts than water. 
Reaction rates are considerably more rapid, and lower 


temperatures may be used. Polymerization can also be 
run in the solid state. This would permit the rapig 
preparation of polymer in a mold cavity. O. Wichterk 
has described the successful casting of polycaprolactay 
into complex objects weighing several hundred pounds 
by this method. Using the normal fabrication tech. 
niques and equipment, these objects could not be 
produced. 

Considerable research is now being devoted to , 
study of graft copolymers of nylon with other plastics 
such as polystyrene or polymethyl methacrylate. 
Eventually, this technique may lead to an entirely new 
group of plastics that combine some of nylon’s unusual 
properties with those of unrelated materials. Othe 
advances are to be expected. Some will stem from in. 
proved fabricating techniques; others from an jp. 
creased awareness of nylon’s properties. Most e- 
gineering uses to date are based on its unusual 
properties, since it is still a relatively expensive ma. 
terial. Assuming a continuation of the price decline of 
the last few years, nylon may be expected to serve iy 
many new and exciting ways. 


“The diversity in some technical societies is impressive, and we 
should expect even greater diversity as technology becomes increasingly 
more specialized, and complex. Societies are being forced to change to 
widen their scope; the range of scientific and technical knowledge has 
extended so greatly within a generation that it is a constant challenge 
to keep abreast of trends. The need for a continued fresh approach to 


the problem is urgent. Methods must be found for adjusting the struc- 
ture of societies to take account of the specialized and newly acquired 


interests of their members.” 


Clarence H. Lorig, Battelle Memorial Institute 
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by K. C. D. Hickatan and Gienn W. Kinzer 


Molecular Distillation 


There is a growing interest in AT THE TURN OF THE CENTURY, When organic chem- 
high-vacuum molecular distillation istry was leading to compounds more complex than 


for chemical purification and 
processing. The authors present 
currently available techniques and 


discuss the present status and tion. Vacuums produced by the water aspirator were 
potentialities of this type of generally limited to about 20 mm of mercury in winter 
distillation. and 30-40 mm in summer. Yet, as the molecular weight 

of organic substances increased, lower and lower 

vacuums were required to distill the materials without 


under the surface of the mercury of a barometer and 
allowing it to float up into the Torricelli vacuum where, 
with the aid of a spirit flame, the butter was induced 
to show signs of distillation. Otherwise, a few advances 
in technique were made until the molecular still was 
devised for reasons other than the desire to purify 


heavy, labile organic compounds. 


In the early 1920's Aston was working with his im- 
proved version of Thompson’s mass spectrograph and 
the general existence of isotopes was becoming ap- 
preciated. By then-accepted definitions, one isotope 
could not be separated from another except by refined 
physical methods. Among these were diffusion and 
evaporation—but evaporation, as ordinarily practiced, 
involved the double process of liberation from the 

ae liquid surface and diffusion away from the point of 
AY liberation. Brinsted and von Hevesy predicted that the 
isotopes of mercury would evaporate at a differential 
rate if the subsequent diffusion step could be omitted. 
They built a still consisting of a flask within a flask, 
illustrated on page 10, like an old-fashioned Dewar 


condensing diffusion pump of 
Langmuir. 


molecular-weight materials. 
9 


the simple aliphatic and aromatic ones, chemists found 
increasing difficulty in purifying materials by distilla- 


thermal decomposition. Kraft achieved such a lower 
vacuum in an unusual experiment, by inserting butter 


vessel. A pool of mercury was placed in the outer flask 
and a vacuum was induced between the outer and 
inner vessels by techniques which were just coming 
into use, namely the rotary oil pump of Gaéde and the 
Gaéde and Irving 


This important development passed unnoticed for 
several years until two brothers, Parry and C, R. Burch, 
in the laboratory of the Metropolitan Vickers Com- 
pany in Manchester, England, were given the task of 
preparing better electrical condensers for the mush- 
rooming electronic industry. They had to find a better 


The microfractor can resolve mixtures of materials with mole- 
cular weights in the 250 to 1000 range, that are otherwise dif- 
ficult or impossible to separate. Studies currently are devoted 
to determining the utility of the instrument—the only one of its 
kind—in characterizing synthetic and natural mixtures of high 


by 
| 

> 

P 


method for degassing 

——— under vacuum the di- 
er electric waxes and oils 
eee an used in the condensers. 
These workers made two 

(-—~<= important contributions 


to the development of 
molecular distillation. 
They replaced the mer- 
cury in Langmuir’s 
Y pump with a petroleum 
distillate, making the 
first oil-filled pump. This 
extended the obtainable 
pressure of 2 x 10° mm 
(the room vapor pres- 
sure of mercury) to 
about 10° mm without 
the use of the customary 
liquid air or charcoal 
trap. 

Their second contri- 
bution was to tie to- 
gether the oil-filled con- 
densation pump and the molecular still of Brinsted 
and von Hevesy. C. R. Burch published these classic 
discoveries in Nature and the Proceedings of the 
Royal Society, in 1927 and 1928. The Burches’ first 
still was a horizontal, electrically heated spoon, held 
within a nearly horizontal glass test tube. The spoon 
was filled with vaseline and after inducing vacuum, a 
pale yellow oil distillate appeared in the tube, leaving 
a less volatile, waxy residue in the spoon. Those two 
products fathered the since burgeoning family of prod- 
ucts known and used throughout the world as high- 
vacuum aids. Similar experiments were simultaneously 
proceeding in many other places, notably in Holland 
under Waterman and in the U. S. at Eastman Kodak. 

Burch, as well as other early workers in the field, 
attempted to base the theory of molecular distillation 
on the theory that the distance between evaporator 
surface and condenser surface must be less than the 
molecular mean free path. Though the mean-free-path 
concept later proved unessential, the general picture 
of coextensive evaporators and condensers, facing one 
another without intervening obstruction, was estab- 
lished and the term molecular or short-path still has 
been applied to such apparatus whenever operated 
under high vacuum (less than .01 mm Hg). By arrang- 
ing the condensers and evaporators in this manner, 
molecular distillations could be performed at tempera- 
tures 50-150 C lower than in conventional distillation 
equipment. Thus, it was possible to distill heat labile 
materials not previously distillable. 


The original molecular still. It 
was built by Brénsted and Von 
Hevesy in the 1920's to separate 
isotopes of mercury. 


10 


Mo.ecuLarR Versus DIstiLLAtion re 


Under conditions of molecular distillation, mole. be 
cules leaving the distilland do not return, so that no | . 
equilibrium exists between liquid and vapor as in dis. " 
tillation conducted under moderate vacuum or at 
atmospheric pressure. 

Langmuir derived the following equation for the 
rate of evaporation of a substance in terms of its ; | 
vapor pressure and molecular weight: | pa 

an 

n= PA lay 

pre 

where n = number of molecules distilling in one | ise 

second per unit area ‘ 

P — the vapor pressure in dynes per sq cm sep 

A = area in sq cm fur 

T = absolute temperature Se 

M = molecular weight ” 
R = gas constant. 


In equilibrium distillation the amount of separation | 
is determined by the relative volatility of the com- | 
ponents being distilled, P,/P,. In molecular distilla- 
tion Langmuir’s formula shows that the number of 
molecules of two components distilling depends not | 
only on the partial pressure P, but also on the inverse 


square root of the molecular weight \/ 1/M. At any 
given temperature the quantities A and 2a RT are} The 
constant and the relative quantities of two components | 

distilling is given by the relationship 


P, P, 
VM, 


Hence, molecular distillation will effect separation be- | 
tween substances of equal vapor pressure, providing 
the molecular or atomic weights are different. An 
excellent example of this type of separation has al 
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ready been cited in the case of the isotopes of mercury, 
both of which have the same vapor pressure but distill 
at different rates because of the difference in atomic 


weights. 


Types OF MOLECULAR STILLS 


Four types of molecular stills illustrated on these 
pages are in use: (1) pot, (2) tray, (3) falling-film, 
and (4) centrifugal. 

Both the pot and tray stills consist simply of a heated 
laver of distilland with a condensing surface in close 
proximity to the surface of the liquid. The distillate 
is collected as shown in the sketches. 

Since the principal purpose of the molecular still is 
separation of high boiling, heat-labile substances, its 
further development depended upon reducing the 
thermal hazard to which materials were exposed dur- 
ing distillation. Thermal hazard is a function of the 


The tray still 


distillation temperature and time of exposure of dis- 
tilland to this temperature. 

Early workers in the field realized that reduction of 
the thermal hazard in high-vacuum distillation could 
best be accomplished by heating a thin, fast-flowing 
film of distilland. In both the tray and pot stills, the 
depth of the distilland varies from about 1 to 50 mm, 
and the surface of the distilland is renewed only by the 
slow process of diffusion. Since the entire batch of 
distilland is exposed to the distillation temperature, the 
thermal hazard is extremely high. 

Attempts to overcome the disadvantages of the con- 
ventional pot still resulted in development of the fall- 
ing-film still. Such a still consisted of little more than 
two concentric tubes with a vacuum between. Distil- 
land introduced at the top flowed down by gravity 
over the outside of the inner tube (the evaporator) 
which is heated electrically. Condensate is deposited 
on the inside walls of the outer tube (the con- 
denser) which are conveniently cooled by electric 
fans. A distance of several centimeters separates the 
surfaces of the evaporator and condenser. 


ll 


The centrifugal still 


In laboratory models of the falling-film still, film 
thickness of distilland varies from 0.1 to 0.8 mm and 
the thermal hazard is considerably less than in the 
pot or tray stills where distilland thickness is 1 to 


50 mm. However, in industrial models of the falling- 
film still, channeling of the distilland occurred and 
caused thermal decomposition in areas where the film 
of distilland was thickest. This fault of the industrial 
models not only limited the molecular-weight range of 
materials that could be distilled but necessitated fre- 
quent shutdown to remove the charred deposits. é 

To meet the need for a better device, the centrifugal ef 
still was born. In essence, this type of still consists of a 
rapidly rotating cone or disc with a radiant heater at 
the back and a condenser facing the front with, of 
course, a high vacuum in between. When the distilland 
is admitted to the center of the disc, it is spread uni- 


formly over the surface 
by centrifugal force in a 
layer 0.01-1 mm_ thick, 
while the residue is col- 
lected from the edge by 
various means. 

The centrifugal still 
has become a staple ar- 
ticle of commerce, both 
in the plant and the 
laboratory, and is gen- 
erally acknowledged to 
have the lowest thermal 
hazard and largest ca- 
pacity of any commer- 
cially available molecu- 
lar still. Centrifugal stills 
are commercially avail- 
able for production high- 
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vacuum distillation of heat-sensitive organic and 
silicone compounds. Such stills operate at 10-20 
microns of mercury at throughput capacities of 2000 
pounds per hour or more on a continuous basis. Similar 
stills with smaller throughput capacities down to 5 
gallons per hour are commercially available. 


Fractionating Molecular Stills 


The molecular still has a separating power of about 
one theoretical plate and is not capable of the fine 
separations of the kind that are commonplace in high- 
pressure distillations. A distillation column is highly 
efficient as well as being automatic and self-managing. 
Feed material enters the column from a pot at the 
bottom, or by a supply pipe near mid-length and 
distillate emerges from the top, the balancing of 
materials and heat inputs and outputs occurring 
automatically. 

In industry, in order to obtain better separations in 
molecular distillation, stills are grouped together and 
the distillate from one still becomes the distilland or 
feed for <he following still, or a portion of the distillate 
may be used to enrich the feed of the previous unit. 
However, such grouping of stills requires careful con- 
trol because a change in operation of one unit changes 
the equilibrium of the entire group. 


Dr. Hickman is inventor of the 
microfractor now under develop- 
ment at the Institute. His primary in- 
terests, in addition to molecular dis- 
tillation, include high-vacuum tech- 
nology, mechanisms of evaporation, 
and saline-water conversion. Born 
and educated in England, he began 
his professional career as a lecturer 
in organic chemistry at the Royal 
College, where he received his Ph.D. 
Later, in the United States, he served 
as vice president and director of re- 
search for Distillation Products and 
is currently vice president and tech- 
nical director of Aquastills, Inc., as well as a consultant to the 
Battelle staff. 


Glenn Kinzer, a Battelle staff mem- 
ber since 1948, has been participat- 
ing, for the past 18 months, in 
studies of the fractionating mole- 
cular still known as the microfractor. 
Use of the still has made possible 
the separation of complex mixtures 
of high molecular-weight organic 
compounds. In other research, he 
has studied the chemistry of organic 
compounds of iodine and copper 
and participated in investigations of 
the use of fission recoil energy in the 
synthesis of organic compounds. He 
has also been associated with ex- 
tensive studies of starches and has contributed to research on 
the utilization of numerous chemical products. 


Many attempts have been made to improve the 
separative powers of molecular stills. The “hot-cold” 
still of John Bowman, the Brush still of Perry and his 
collaborators, and the stepped tray stills of Brewer 
and Madorsky are typical examples. However, even 
when the problems of heat balance and material feed. 
back are solved, another difficulty arises. The complex 
organic substances, which are natural candidates for 
the still, almost invariably release solid components 
that, as the purification proceeds, block up the inter- 
still transfer mechanisms. 


PROGRAMMED DIsTILLATION—-THE MICROFRACTOR 


To improve the unit act of evaporation, it is de- 
sirable to recognize the “calculus” nature of distillation 
mathematics. Each drop, each infinitesimal increment 
of distillate, differs from the one before and the next 
one to come. In a truly perfect distillation, the material 
increments should be treated mechanically much as the 
numerical increments are handled mathematically. All 
kinds of means to realize this ideal were thought of— 
for instance, the use of an almost infinite series of re. 
ceivers and tiny stills. However, the most practical 
means that has emerged so far comprises a collection of 
traveling bands which has since been called the micro- 
fractor, the name being self-explanatory. The first 
microfractor was built in the laboratories of Arthur D. 
Little, Inc., and is presently undergoing further devel- 
opment at Battelle. 

The instrument utilizes two moving stainless steel 
bands as evaporating and condensing surfaces. These 


bands, along with appropriate heating and cooling de- | 
vices, are housed in a glass bell jar which is maintained ' 


under a pressure of several microns during distillation. 
The particular geometric arrangement of the bands 
shown on page 13 permits each band to act both asa 
distilling and a condensing surface. Distillation occurs 
within a rectangular area where the two bands cross, 


with a separation of about k inch. Within these two | 


areas, the lower band surface is heated to cause distilla- 
tion, while the upper moving band surface is simul- 
taneously cooled in order to condense the vaporized 
molecules. Resolution of a mixture results largely from 
the fact that the heaters in the system are placed at an 
acute angle to the motion of the bands. Since each o 
the moving bands acts as both a distilling and cor 
densing surface, as many individual acts of distillation 
can be performed as are necessary for resolving a par 
ticular mixture. The resolved components are collected 
by volatilization onto a cold sectional plate. 

The microfractor takes conveniently a load any: 
where from milligrams to half a gram, and for some 
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U-BAND CONDENSER 


TRANSVERSE -BAND 


PRINTDOWN CONDENSER 


TRANSVERSE -BAND HEATER 


TRANSVERSE - BAND CONDENSER 


\ U-BAND HEATER 


PRINTDOWN HEATER 


The important elements of a microfractor shown in perspective. L and H on the transverse band represent a binary mixture of 
low- and high-boiling components to be distilled. As indicated by the other letters on the bands, the components are distilled from 
the transverse to the U band and back to the transverse band until the desired separation has been obtained. 


materials, up to one gram at a time. The preferred 
molecular-weight range of compounds suitable for 
microfracting is 250 to 1000. Optimum resolution of a 
mixture is generally obtained in 30 to 45 minutes. 

The ability of the microfractor to resolve mixtures is 
related to the particular heater geometry used and the 
fact that a positive thermal gradient of variable slope 
can be maintained across the heaters in the direction 
of band motion. In a continuous operation, incremental 
portions of the components of a mixture reach the 
heaters, are vaporized, and condensed in the order of 
their volatility so that remixing of the components is 
kept at a minimum. 

Separation of a binary mixture may be illustrated as 
follows: Using the letters L. and H to denote the low- 
and high-boiling components of the mixture respec- 
tively, the composition of the distillate after the first 
distillation would be L:H - LH - LHe, the second 
LsH - LeH - LH - LHe - LHs, and after the nt distilla- 
tion Lx+:H - LH - LH»+: (see illustration ). 

After a suitable number of passes, fractions of sub- 
stantially pure L and H will be available at the band 


13 


edges. If the resolving power of the band system is 
sufficient in relation to the relative volatilities of L 
and H, the two components will become localized in 
continuous tracks at the edges of the bands, with the 
middle reigon of the bands substantially devoid of 
material. Multicomponent mixtures are treated as be- 
ing binary, and by varying the energy delivered to the 
heaters, separations can be made on either the low- 
or high-temperature side of the band. 

In work at Battelle, distillation studies with the 
microfractor have been limited to binary mixtures of 
alkaloids, steroids, and to ternary mixtures of dyes. 
Individual components recovered had purities ranging 
from 80 to 99 per cent. 

The instrument's resolving power is exemplified by 
the partial resolution of a mixture of §-sitosterol and 
stigmasterol, each of which were recovered in 80 per 
cent purity. These two steroids differ only in that stig- 
masterol contains a trans-double bond in the hydro- 
carbon side chain at C 22, whereas the former com- 
pound is saturated at this position. 

The resolving power of the microfractor is related 
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to the mass loading of the instrument and the relative 
volatilities of the components being distilled. Current 
studies are directed toward determining the resolution 
capabilities of the microfractor in terms of these two 
factors. 


Future CONSIDERATIONS 


High-vacuum molecular distillation, once considered 
only as a means of purifying high-cost materials such 
as vitamins, is today finding ever-increasing use in 
purification of chemical intermediates and processing 
of finished products. Where the economics of mole- 
cular distillation and other separation processes are 
comparable, distillation is generally chosen because it 
is a continuous process and requires less floor space per 
unit volume of material processed. Fatty acids, 
plasticizers, vegetable oils, pharmaceuticals, waxes, 
sterols, and silicones are but a few of the many ma- 
terials now being processed into finished products by 
molecular distillation. In most chemical processes, the 
volatilities of the reactants are in general considerably 
less than that of the product, so that excellent separa- 
tions can be secured in a single passage through the 


CREATIVE DISSATISFACTION 


molecular still. In some cases both reactant and prod. 
uct can be distilled in succeeding evaporators, or jp 
others the product can be stripped of reactants while 
itself remaining undistillable. In either event the excess 


action kettle to augment succeeding batches. 

Electric power is the only prime raw material 
needed in molecular distillation and its cost often deter. 
mines whether or not distillation is the choice method 
of separation. Energy requirements of the industria] 
centrifugal molecular stills vary with the material be. 
ing processed from about 0.06 to 0.2 kilowatt-hour per 
pound of throughput and water consumption is about 
5 gallons per minute. 

Future efforts to advance the technology of mole. 
cular distillation will probably be devoted to develop. 
ment of the fractionating molecular still. The micro- 
fractor is a step in this direction. The instrument has 
a high heat requirement and on a production basis 
would be restricted to processing expensive materials 
not amenable to purification by other methods. How. 
ever, for laboratory use the instrument holds promise 
of becoming a valuable tool for the characterization of 
mixtures of high-molecular-weight components. 


“The mind of the scientist is one that is continually seeking and 
questioning. Both artist and scientist are dissatisfied. But their dissatisfaction is 
active and positive. Creation is not destruction, although some of its effects may 
be destructive. Nor is the dissatisfaction necessarily with what already exists. 
More often it is felt that something should be added. Although Newton and 
Cezanne are still admired and respected, it is considered that what those two did 
was done for all time, that their contributions will be enhanced rather than 
diminished if they are used as points of departure, that a giant becomes only 
greater if others stand on his shoulders instead of following in his footsteps.” 


Harold Gershinowitz, 
in The Mind of a Scientist 
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COMPUTER HELPS DESIGN “READER” 


As part of a research program to develop “reading” 
devices for the blind, scientists at Battelle have suc- 
ceeded in doing some new things with a standard data- 
processing digital computer. First, they “taught” the 
computer the shape of each of the letters of the alpha- 
bet; then they “taught” it to behave as though it were 
a group of photocells capable of recognizing its newly 
acquired alphabet; finally, they coupled an experi- 
mental reading device to the computer so that com- 
puter and reading device acted as a single machine. 

The reading device, being developed in research 
sponsored by the National Institutes of Health and the 
Veterans Administration, is designed to enable the 
blind to read ordinary printed matter by translating 
the patterns of printed letters into patterns of music- 
like tones. An array of miniature photocells is used to 
pick up the patterns of the letters. When sufficiently 
darkened by a part of a letter, each photocell turns on 
an oscillator which generates a specific pitch. Each 
letter is represented by a chord-like tone combination 
which the blind, with training, can interpret. 

In developing the reading machine the Battelle re- 
searchers are faced with the problem of finding a 
photocell array that will generate the most distinctly 
recognizable combination of tones for each letter of 
the alphabet. Investigating all the possible photocell 
arrays by actually building the units is impractical be- 
cause of the almost infinite variations in number, size, 
arrangement, and sensitivity of photocells. They de- 
cided to use the Institute’s digital computer, a standard 
IBM 650, to simulate the action of the phototocells and 
to activate the oscillators on the reading device. 

The idea of using the computer as a simulation de- 
vice is feasible because both the computer and the os- 
cillators operate on a simple on-off system, called a 
binary code. In addition, the computer provides an 
advantage over actual use of photocell arrays in terms 
of the uniformity, sensitivity, and reliability required 
for a controlled experiment. The difficult part was to 


program the letters of the alphabet and the combina- 
tions of photocells in a way that would provide inter- 
action between the programmed letters and the pro- 
grammed photocells. 

Five photocell arrays, selected because previous re- 
search indicated they were potentially easy to recog- 
nize, are being simulated in the initial programming 
both for evaluation and to demonstrate the technique. 

Lead wires from the light sockets on the computer 
readout panel are connected directly to the on-off 
switches of the oscillators in the reading machine. The 
series of tones produced by each of the five program- 
med photocell arrays as they go through the program- 
med alphabet are tape recorded. The tapes will be 
played to determine which set of tones is the most 
easily recognizable. Only those which successfully pass 
the computer test will be incorporated into actual 
reading machines for evaluation by the blind. 

According to John K. Wetherbee, who is directing 
this systems-engineering study, research on pattern 
recognition by computer may ultimately lead to ap- 
plications in postal, banking, and insurance operations. 

Other key researchers in the program are Dr. Robert 
W. House, John S$. Abma, and Richard W. Clark. 


RATING STRESS CONCENTRATIONS 


Engineers have become increasingly aware of the 
weight penalty associated with every moving part of 
a structure—enormous in the case of missiles; less sig- 
nificant in autos and ships. Hence, engineers have 
turned to lighter structures fabricated from materials 
of higher strength. In 1845, wrought iron (with a 
strength of 45,000 psi) was the strongest structural 
material. Today, engineers are using steels with tensile 
strengths to 275,000 psi. Battelle metallurgist George 
K. Manning points out that while materials engineers 
have done much to achieve lighter structures by in- 
creasing the strength of materials, designers have 
helped by improving structural designs, and fabrica- 
tors by perfecting their manufacturing processes. 

Manning states that the transition-temperature con- 
cept, widely accepted during the past two decades, 
becomes less useful as the strength level is increased. 
At higher strength levels, as recent research has shown, 
the load-carrying ability of some notched-sheet tensile 
specimens changes in unexpected ways in the face of 
severe notching. Thus when two different steels (4340 
and H 11) were heat treated to a given yield strength, 
one (4340) carried the greater loads in the presence 
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of a fatigue crack, but the other carried the greater 
load in the presence of a drilled hole. This example 
illustrates the subtle differences in steels due to stress 
concentrations which usual tests cannot detect. 

Since the load-carrying ability of a high-strength 
metal structure is closely related to the stress concen- 
tration present in its members, the metallurgist sug- 
gests that high-strength steels be evaluated in the pres- 
ence of the maximum stress concentration likely to 
exist in the finished part. The maximum stress concen- 
tration which exists in a finished part may be simulated 
by introducing a notch or crack of appropriate size 
into an otherwise standard tensile bar. Such a pro- 
cedure would not always be simple and straight-for- 
ward, and it would have to be modified from time to 
time. One would have to determine the kind of defect 
that might exist in the part and its likely maximum size. 
It would be necessary, also, to realize that the sizes of 
defects probably will decrease with improvements in 
design, fabrication, and nondestructive testing tech- 
niques. If properly carried out, the procedure would 
provide data that might be directly applied in design. 
In addition, it would focus attention upon the im- 
portance of flaws in limiting the load-carrying ability of 
high-strength structures. 


THE IMPACT ON SOCIETY of scientific and tech- 
nological progress is being examined in research con- 
ducted at U.S. colleges, universities, and other nonpro- 
fit institutions. The studies are described in Current 
Projects on the Economic and Social Implications of 
Scientific Research and Development, 1960, a com- 
pilation prepared from a survey conducted by the 
National Science Foundation. 

The 216 items listed represent a more than 100 per 
cent increase over the studies listed in the previous 
year. Editors of the publication attribute the increase 
to more intense interest in the economic and social im- 
pacts of technology and of research and development. 
The studies cover problems in many areas including: 
agriculture, industry, finance, labor, public policy, na- 
tional defense, and in fields that may be defined as 
sociological, political, and in the realm of international 
relations. Studies on the organization, operation, and 
effects of technological research are receiving increas- 
ing attention in the studies. 


IN A LONG-RANGE ECONOMIC STUDY of cen- 
tral and southern Ohio, recently announced, Battelle 
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economists will seek to identify and analyze the eco. 
nomic and cultural factors essential to the region’s fy. 
ture growth and development. Working under a grant 
from the Columbus and Southern Ohio Electric Com. 
pany, the economists will make projections to the year 
1985 in an effort to provide guideposts for use by the 
utility and by various communities and _ interested 
groups in the region. Emphasis in the study will be 
placed on factors such as technological changes and 
social and public policy currents that may alter the 
growth trends of the area. 


CARL E. SPEICH received the Willis H. Carrier 
Award at the recent annual meeting of the American 
Society of Heating, Refrigerating, and Air-Condition- 
ing Engineers. The award is given annually for the 
best technical paper presented at an annual meeting 
of the society by an associate member under 30 years 
of age. Speich coauthored his award-winning paper, 


“Acoustical Systems Determine Oil Burner Pulsations | 


and Their Amplitudes”, with Abbott Putnam, also of 
Battelle. 


BATTELLE STAFF MEMBERS recently named to 
technical posts include: Walter K. Boyd—vice chair- 
man, High-Purity Water Committee, National Associa- 
tion of Corrosion Engineers; Jules J. Duga—member, 
Semiconductor Committee, Institute of Metals Divi- 
sion, American Institute of Mining, Metailurgical, and 
Petroleum Engineers; Richard B. Engdahl—member. 
Research Exhibit Committee, American Society of 
Heating, Refrigerating, and Air-Conditioning Engi- 
neers; Edward L. Kropa—chairman, Textile Fune- 
tional Finishing Committee, National Academy of 
Sciences - National Research Council; Clarence H. 
Lorig—member, Gillett Memorial Lecture Committee, 
American Society for Testing Materials; Richard ] 
Lund—member, Program Committee, American Mit 
ing Congress; Manley W. Mallett—member, Lithium 
Task Force, Division N, and member, Hydrogen Task 
Force, Division F, and member, Oxygen Sub-Group, 
Columbium Task Force, Division M, Committee E-4, 
ASTM; Roger L. Merrill—member, Ad Hoc Panel on 
the Manufacture of Advanced Electronic Systems and 
Components, Materials Advisory Board, NAS-NRC; 
William T. Reid—member, Executive Committee, Po- 
wer Department, American Society of Mechanical 
Engineers and member, Program Committee, Gordon 
Research Conference on Coal, 1963. 
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ign Properties as Affected by Cryogenic Temperatures 
(Ti6A1-4V, AISLE 4340, and 7079-T6 Alloys). Describes 
effects of low temperatures on tensile properties of these three 
alloys. W. P. Achbach and R. 1. Favor. PB 161251; Battelle 
Memorial Institute, Defense Metals Information Center, DMIC 
Memorandum 81, Jan. 24, 1961, 20 pp. (OTS $0.50) 
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Anisotropic Segregation in InSb. The anisotropic segregation 
of Se in InSb was studied using radioactive Se as a tracer ele- 
ment. A core consisting of a high concentration of Se has been 
found in the center of crystals pulled in the [III] direction. This 
phenomenon is thought to result from an extremely rapid lateral 
growth occurring on the (III) facet. Well defined striations 
were also observed. Crystals grown from seeds oriented in 
directions other than the [III] are found to have high concentra- 
tions of Se in the (III) facets near the edge of the crystal, thus 
removal of the edges leaves the major portion of the crystal 
relatively homogeneous and with lower impurity content. W. P. 
dlired and R. T. Bate. Electrochemical Society, Journal, v. 108, 
March, 1961, pp. 258-261. 


Physical and Mechanical Properties of Tungsten and Tung- 
sten-Base Alloys. In an appraisal of mechanical properties, the 
effects of the ductile-brittle transition and of recrystallization 
must usually be taken into account. Tensile properties of tung- 
sten up to the melting point were measured. Physical proper- 
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ties of tungsten were fairly well established as the result of 
developments in the lamp and electron tube industries. V. D. 
Barth. PB 151084; Battelle Memorial Institute, Defense Metals 
Information Center, DMIC Report No. 127, March 15, 1960, 
60 pp. (OTS $1.75) 


Basic Transport Phenomena in Germanium and Indium 
Antimonide. The growth of InSb single crystals and the trans- 
port properties of InSb and semiconducting diamond were 
studied. Summaries are given of work in: galvanomagnetic 
effects in InSb; purification and single crystal growth; galvano- 
magnetic effects in semiconducting diamond; inhomogeneities 
and associated galvanomagnetic effects in semiconductors. R. 
T. Bate, S. E. Miller, and A. C. Beer. PB 171511; Final Re- 
port, AFOSR-TR-60-158, Oct. 31, 1960, 12 pp. (OTS $0.50) 


Influence of Magnetoconductivity Discontinuities on Gal- 
vanomagnetic Effects in Indium Antimonide. Anomalous 
galvanomagnetic effects associated with spatial discontinuities 
in carrier concentration have been observed in n-type IuSb. 
These discontinuities result from anisotropic segregation of im- 
purities during crystal growth. An increase in the magnitude 
of the Hall coefficient at 20,000 gauss to nearly twice the 
weak-field value was observed in one case. The magnetoresis- 
tance is especially sensitive to inhomogeneities. Negative mag- 
netoresistance has also been observed at room temperature in 
inhomogeneous samples. R. T. Bate, J. C. Bell, and A. C. 
Beer. Journal of Applied Physics, v. 32, May 1961, pp. 806-814. 


SM-2 Core Materials Development Program. Battelle Memor- 
ial Institute, 45 pp. Bound in U. S$. Atomic Energy Commission, 
APAE-Memo-250, March, 1960, 145 pp. (LC mi $7.20, ph 
$22.80) 


Electron Microscope Study of Radiation Damage in Gra- 
phite. Neutron-induced defects in the graphite lattice were 
studied by dark-field transmission electron microscopy. The 
annealing was followed and the appearance of the defects in- 
terpreted on the basis of the kinematical theory of electron 
diffraction. A physical interpretation of the observations based 
on displacement spikes and their annealing is given. W. Boll- 


mann, Journal of Applied Physics, v. 32, May, 1961, pp. 


869-876. 


Transmission Electron Microscopy of Metals—Dislocations 
and Precipitation. Covers some phases of this relatively new 
process including preparation techniques; dislocations, includ- 
ing the definition, movement, and forces between them; stack- 
ing faults and partial dislocations, contrasts due to them; 
condensed vacancies; and some metallurgical topics studied by 
this method. W. Bollmann. Paper from The Encyclopedia of 
Microscopy, pp. 291-307, 1961. Reinhold Publishing Corp., New 


York. 


A New Method for Characterizing Mixtures of Creosote and 
Petroleum Oils. Triethylene glycol (TEG) and Skellysolve C, 
a solvent naphtha, predominantly heptane, can be used in 
recommended proportions as a two-component selective-solvent 
system to detect the presence of petroleum or petroleum prod- 
ucts in creosote-petroleum solutions, either as adulterants or as 
desired components in such solutions. The test is based on the 
partition of the more aromatic, the less aromatic, and the 
aliphatic constituents of such blends between the two solvents. 
J. E. Burch and R. H. Colley. Forest Products Journal, vy. 11, 
April, 1961, pp. 197-200. 


Introduction to Cireuit Analysis. Offers a clearly presented 
and usefully organized approach to the fundamentals of linear 
circuit a.alysis. The book’s application is threefold: abasic 
introduction to circuit analysis for electrical engineering stu- 
dents, and a presentation useful for core-type programs. Intends 
to impart a better understanding of the process of solving differ- 
ential equations, the meaning of various parts of the total re- 
sponse of a circuit, and the relationship of these parts to the 
circuit and its initial energy-storage states. Includes a review 
of the potential current relations in resistance, inductance and 
capacitance. John D. Cowan, Jr. and Herbert 8S. Kirschbaum. 
312 pp., 1961. Charles E. Merrill Books, Inc., Columbus, Ohio. 


Thermodynamic Evaluation of Materials in Contact With 
Fluoride Fuels. The corrosion tendencies of 44 metallic ele- 
ments, nonmetallic elements, and metal oxides, borides, and 
carbides were evaluated by means of thermodynamic methods. 
Standard free energies of reaction and equilibrium constants 
are compiled for 1200 F and 1500 F. The effect of activity 
coefficients on the thermodynamic corrosion tendency is dis- 
cussed, together with the effect of complexing actions that alter 
the effective concentrations of the corrosion reactants and prod- 
ucts. R. C. Crooks, D. E. Sparrow, J. J. Ward, and R. B. 
Filbert, Jr., U. S. Atomic Energy Commission, BMI-936, Aug- 
ust 5, 1954, 24 pp. (LC mi $2.70, ph $4.80) 


Progress Relating to Civilian Applications During Septem- 
ber, November, December, 1960. Describes status of work at 
Battelle on development of reactor components, nuclear fuels, 
radioisotopes, and materials of interest in atomic studies. Rus- 
sell W. Dayton and Clyde R, Tipton, Jr. U.S. Atomic Energy 
Commission, BMI-1469, Oct. 1, 1960, (OTS $2.25): BMI-] 480, 
Dec. 1, 1960, (OTS $2.00); BMI-1489 (Rev.), Jan. 1, 1961, 
(OTS $2.00). Sections individually paged. 


HOW TO GET COPIES OF STAFF WRITINGS =m 


In this section are listed reports, articles, and other writings 
authored by Battelle staff members that have recently become 
generally available. ® Reports, unless otherwise indicated. can be 
purchased prepaid directly from the Office of Technical Services, 
U.S. Department of Commerce (designated OTS), Washing- 
ton 25, D. C. or from the Publication Board, Library of Con- 
gress (designated LC), Washington 25, D. C. Abbreviation “mi” 
stands for microfilm, “ph” for photostat. The PB number 
or, in the case of the U.S. Atomic Energy Commission Reports, 
the AEC number of the report must be listed with the order. 
® Federal agencies and government contractors, their subcon- 
tractors, and suppliers may obtain DMIC Reports gratis from 
the Defense Metals Information Center, 505 King Avenue, Co- 
lumbus 1, Ohio. © In most cases, copies of articles and papers 
listed in this section—but not in the Abstracts Section which 
follows—are available gratis from the Battelle Publications Of- 
fice, 505 King Avenue, Columbus 1, Ohio. 
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Serubbing of Fume From Combustion Gases at Efficiencies 
Up to 99.98 per cent. In the study of the capabilities and 
limitations of the water-scrubbing system for the removal of 
fume, a number of operating conditions were independently 
varied to determine the effect of each on collection efficiency 
of the scrubbing system. These variables were saturating water- 
air ratio, subcooler water-air ratio, mass flow rate of air, fuel- 
air ratio, hot-gas velocity at which initial precooling and satura- 
tion occurred, direction of subcooler nozzles, subcooler-nozzle 
water pressures, and residence time of the fume between the 
saturator and the subcooler. Glen M. Hein and Alexander R. 
Orban, Air Pollution Control Association, Journal, v. 11, no. 5, 
May, 1961, pp. 205-219. 


High-Strength-Steel Forgings. Deals with forgings made from 
martensitic steels heat treated to strengths ranging from 240,000 
to 300,000 psi. Forging characteristics, design limitations, 
dimensional tolerances, and quality-control problems are dis- 
cussed. A considerable amount of data on mechanical properties 
is also presented. In addition, the report summarizes the avail- 
able information on forged, semiaustenitic steels. H. J. Henning 
and F, W. Boulger. PB 151102; Battelle Memorial Institute, 
Defense Metals Information Center, DMIC Report No. 143, 
Jan. 5, 1961, 64 pp. (OTS $1.75) 


An Analysis of Density Data From Annealed Polypropylene 
Film. Densities of extruded films were determined as functions 
of annealing time and temperature. A mathematical analysis of 
the data did not result in a neat solution to the problem of 
determining the mechanism of crystallization in polypropylene 
films. However, it does show some of the characteristics of the 
data obtained and, hopefully, points the way for additional 
work along these lines. Edward D. Henze and Frank A. 
Sliemers. Technical Papers, v. 7, no. 10-3, Jan. 1961, pp.1-7. 
Society of Plastics Engineers, Washington, D. C. 


The Evolution of Nickel-Base  Precipitation-Hardening 
Superalloys. Traces the development of Ni-Cr, Ni-Cr-Al-Ti, 
Ni-Cr-Co-Al-Ti, and Ni-Cr-Co-Al-Ti-Mo alloys in Britain, 
Russia and U. S. J. G. Hoag. PB 161234; Battelle Memorial 
Institute, Defense Metals Information Center, DMIC Memoran- 
dum 84, Feb. 6, 1961, 12 pp. (OTS $0.50) 


Review of Developments in Iron-Aluminum-Base Alloys. 
The iron-aluminum alloys are of interest as an alternative to 
titanium. This memorandum reviews the current developments 
in the iron-aluminum alloys and includes the essential data from 
two previous memorandums. J. W. Holladay. PB 161232; 
Battelle Memorial Institute, Defense Metals Information Center, 
DMIC Memorandum 82, Jan. 30, 1961, 61 pp. (OTS $0.50) 


Physical and Mechanical Properties of Commercial Molyb- 
denum-Base Alloys. A compilation of the more important 
physical and mechanical properties of molybdenum and com- 
mercial molybdenum-base alloys is presented. Included among 
the alloys are: Mo-0.5Ti, Mo-0.5Zr, Mo-0.5Ti-0.08Zr (TZM), 
Mo-0.05Zr, Mo-30W, Mo-50W, and Mo-1.25Ti-0.5Zr-0.15C 
(TZC), J. A. Houck. PB 151099; Battelle Memorial Institute, 
Defense Metals Information Center, DMIC Report No. 140, 
Nov. 30, 1960, 182 pp. (OTS $3.00) 


Survey and Selection of Materials for Programmatic Evalu- 
ation for a Gas-Cooled Reactor Experiment. Gives results of 
a design study to select promising materials for the coolant, 
moderator, control apparatus, and fuel elements. D. L. Keller, 
U. S. Atomic Energy Commission, BMI-1133, Dec. 4, 1959, 
86 pp. (LC mi $4.80, ph $13.80) 


Radiation-Induced Nitration of Hydrocarbons. The nitric 
acid-cyclohexane and nitrogen dioxide-cyclohexane systems 
were investigated to determine the effects of gamma radiation 
on the nitration of hydrocarbons. The major parameters studied 
were integrated radiation dose, or duration exposure, temper- 
ature, phase of the reactants, and nitric-acid concentration. The 
results showed that radiation has little, if any, effect on nitra- 
tion reactions. Mary J. Oestmann, E. Jack Kahler, Garson 
A. Lutz, and John F. Kircher. U.S. Atomic Energy Commis- 
sion, BMI-1495, Jan. 26, 1961, 14 pp. (OTS $0.50) 


Titanium. Discusses metallurgical properties including occur- 
rence, production, extractive metallurgy, physical and mechani- 
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cal properties, chemical properties, physical metallurgy, process. 
ing and fabrication, and applications. H. R. Ogden. Paper from 
Rare Metals Handbook, 2nd Ed. pp. 559-579. 1961. Reinhold 
Publishing Corp., New York. 


Canning Graphite for Gas-Cooled Reactors. Fabrication 
techniques for cladding bare and copper-plated graphite cores 
in Type 316 stainless steel or Inconel X were developed. Speci. 
mens of the various combinations of core and cladding materials 
were subjected to simulated-service conditions and evaluated 
Best results were obtained with the Inconel X-clad specimens 
Stan J. Paprocki, Ronald J. Carlson, and Paul H. Bonnell, 
U.S. Atomic Energy Commission, BMI-1311, Jan. 5, 1959, jg 
pp. (LC mi $2.40, ph $3.30) 


The Effect of Fabrication Variables on the Structure and 
Properties of UO,-Stainless Steel Dispersion Fuel Plates, 
The effects of varying the type and size of UO. particles, the 
type and size of stainless steel matrix powders, blending pro. 
cedures, compacting pressures, sintering times, temperatures, 
and atmospheres, roll-cladding temperatures and reduction rates, 
total cold reduction, and heat-treating times and temperatures 
were determined. Transverse tensile tests, creep-rupture tests 
metallographic examination, radiography, density measure. 
ments, and X-ray diffraction studies were used to evaluate 
structure and properties. From these studies a reference fab. 
rication procedure for GCRE fuel elements was established, 
Stan J. Paprocki, Donald L. Keller, and George W. Cun. 
ningham. U.S. Atomic Energy Commission, BMI-1322, Feb, 
18, 1959, 78 pp. (LC mi $4.50, ph $12.30) 


A Tracer Study of the Transport of Chromium in Fluoride 
Fuel Systems. Isothermal experiments at 600, 700, 800, and 
900 C showed that the Inconel-No. 30 salt system was typical 
of a liquid-solid heterogeneous exchange system in that the 
long-term rate of exchange was controlled by the rate of diffv 
sion of chromium into the Inconel. There was no effect on the 
rate of exchange attributable to variation in chromium con- 
centration in the salt in the absence of uranium. In the pres 
ence of equilibrium chromium concentrations in the salt, the 
presence or absence of uranium had no effect on the rate of 
exchange. Robert B. Price, Duane N. Sunderman, Meyer 
Pobereskin, and George D. Calkins. U.S. Atomic Energy 
Commission, BMI-1194, June 18, 1957, 48 pp. (LC mi $3.30, 
ph $7.80) 


Leak-Detection Techniques. Shows that a mass spectrometer 
is superior to a bubble test in various ways—the criteria for 
failure is set electronically and not left to the discretion of 


the operator, the sensitivity of a mass spectrometer is much | 


greater than that of a bubble test, and the mass spectrometer 
can be set up to perform the leak tests automatically. The 
major drawback to this method is the expense. Concludes that 
additional work should be done in standardizing leak tests 
throughout industry. H. S. Scheffler and Eugene N. Wyler. 
Military Systems Design, v. 5, no. 2, March-April, 1961, pp. 
30-32. 


Chemicals in Primary-Metal Production. Puts in proper per | 


spective the importance of the various metals in the America 
economy and discusses major uses of chemicals in the produce 
tion of primary metals. A few metals are so large tonnagewise 
that a change of 1 per cent in their production would amount 
to more than the total combined production of a dozen @ 
the minor metals. John D. Sullivan. Paper in Chemicals and 
Metals—Their Industrial Relationship, trom The Pittsburgh 
Meeting of The Chemical Market Research Association, Nov 
9-10, 1960, pp. 17-20. 


Thermal Expansion of Beta Titanium. Alloying has a s¢ 
nificant effect on the thermal-expansion coefficient and als 
upon the temperature dependence of the thermal-expansio 
coefficient. Vanadium appears to raise both the magnitude ant 
the rate of increase with temperature of the thermal-expansio 
coefficient. Aluminum, based on the single alloy studied, als 
increases the magnitude of the thermal-expansion coefficient 
but reduces the rate of increase with temperature. D. N. Wit 
liams. American Institute of Mining, Metallurgical, and Petre 
leum Engineers, Transactions, Metallurgical Society, v. 2 
no. 2, April, 1961, pp. 411-412. 
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Administration and Philosophy of Research 
Aeronautical and Astronautical Engineering 

Biochemistry and Biophysic sics . 

Ceramics and Concrete . . . «© « 

Chemical Engineering 

Chemistry—Analytical (Organic 

Chemistry—Inorganic and General . > 4 

Chemistry—Physical (Organic and Inorganic ) 

Coatings 

Control Systems, 
Cybernetics, and Systems Engineering 

Electrical Engineering . . . . . . 

Electrochemistry 

Electronics . 

Engineering Economics 

Fluid Mechanics . 

Food Technology 

Fuels and Combustion . 


Geology, Geophysics, 
and Mining Engineering 


Graphic Arts 
Human Factors 
Information Research 
Instrumentation 
Lubrication and Friction 
Mechanical Engineering 
Metallurgy . 
Metals—Corrosion 
Metals—Extraction and Re . 
Metals—Finishing, Polishing, and Cleaning 
Metals—Foundry Practice . 
Metals—Heat Treatment 
Metals—Mechanical and Phy Prapestion 
Metals—Mechanical Working . 
Metals—Metallography, 

and Structures . . 
Metals—Powder 
Nondestructive Testing onl Quality ‘Castel . 
Nuclear Physics, Nucleonics, and Radiation . 
Operations Research 
Ore and Materials Beneficiation 
Pollution and Wastes . ....... 
Reliability Engineering . 
Rubber and Elastomers 
Solid Mechanics 
Solid State Physics 
Space Heating and Conditioning a 
Textiles, Fibers, Leather, and Paper . . . . . 
Thermal Mechanics ....... 
Welding and Joining . . . . . 
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ADMINISTRATION AND PHILOSOPHY 
OF RESEARCH 


Structuring R/D Organizations. Structure is one factor 
among many that can be influential in making the R & D 
function productive and creative. A few organization charts are 
shown only as broad generalities. Much more is said about the 
need for flexibility in organization structure to accommodate 
the wide range of combinations of human characteristics (at- 
titudes, personality, character) that go along with technical 
ability. J. F. Weiffenbach. Research/Development, vy. 12, June 
1961, p. 5 + 6 pages. 

An Approach to Research Planning. The 8- to 10-fold in- 
crease in industrial research expenditures over the last 20 years 
makes effective guidance methods worthwhile to assure high 
profitability. George F. Pappas and Donald D. MacLaren. 
Chemical Engineering Progress, v. 57, May 1961, p. 65-69. 


A Summary of Engineering Research 1960. Presents in 
brief form research projects in the College of Engineering at 
the University of Illinois during the fiscal year from July 1, 1959, 
through June 30, 1960. The Summary is a general guide to the 
total research program and not a detailed technical presentation. 
W. David Penniman and Paul T. Bryant, editor. 144 pp. 
Mar. 1961. Engineering Experiment Station, University of 
Illinois, Urbana, Ill. ( Pamphlet File) 


* Research Administration and the Administrator: U.S.S.R. 
and U.S. Observation of the role of the research administrator 
in scientific research organizations doing similar work in the 
U.S.S.R. and the U.S.A. presents us with certain essential dif- 
tere nces. The Soviet administrator's function is restricted to 
“pure execution of policy”; he is paid less and accorded less 
prestige than the scientists and is expected to have training 
and background in bookkeeping and not science. At the same 
time, the Soviet scientific director asserts that he spends the 
greater part of his time on his own research. The role of the 
larger society and differences in approach to large-scale or- 
ganization are suggested as factors in this difference. Norman 
Kaplan. Administrative Science Quarterly, v. 6, no. 1, June 
1961, p. 51-72. 

Strategy in Research—Alternative Methods for Design 
of Experiments. Several simulated research problems have 
been programmed for the IBM 704 computer. Six different 
empirical rese arch strategies have also been programmed for the 
computer. The “research problems” are “solved” by the com- 
puter, using one of the six strategies to learn which is best. The 
computer uses each research strategy on each problem several 
times to get a statistical evaluation of its effectiveness. D. S. 
McArthur. IRE Transactions on Engineering Management, vy. 
EM-8, no. 1, Mar. 1961, p. 34-40. 


Persuasion in Engineering Proposals. Suggests several im- 
portant methods by which an engineer-writer may enhance his 
proposal in the eyes of the reader and future customer. Con- 
sideration is also given to the attitude the writer must take in 
order to write the successful proposal. The writer must become 
aware of the elements of persuasion in writing. Robert B. 
MacAskill. IRE Transactions on Engineering Writing and 
Speech, v. EWS-4, no. 2, May 1961, p. 56-57. (TK1 In6.6ew 
Vis. ) 


Developing Systematic Procedures for Directing Research 
Programs. One of the most important functions of research 
management is to establish objective criteria for measuring the 
progress and pe rformance of the research effort. Another im- 
portant aspect is to allocate resources to research projects in the 
“best” manner. Two systematic procedures were ied sloped in a 
large research laboratory to assist management in these tasks. 
The first is a Data Presentation System which provides a means 
for recording and presenting the status, progress and plans for 
the research laboratory in terms of the allocation of resources. 
The second is an Evaluation System which provides a means for 
evaluating the technical and economic elements relative to 
research projects. G. R. Gargiulo, J. Hannoch, D. B. Hertz, 
and T. Zang. IRE Transactions on Engineering Management, v. 
EM-8, no. 1, Mar. 1961, p. 24-29. 
® Asterisks mark items that may be used in the Battelle Library only. None 
of the unbound materials listed are available for interlibrary loan. 
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Management’s Tower of Babel. Recent events and research 
show that management’s communications are still creating need- 
less misunderstanding and resentment. Verne Burnett. Manage- 
ment Review, v. 50, June 1961, p. 4-11. 


AERONAUTICAL AND 
ASTRONAUTICAL ENGINEERING 


* Resonant Orbits of Artificial Satellites and Longitude 
Terms in the Earth’s External Gravitational Potential. A 
preliminary study of orbits with periods bearing some specific 
relation to the period of the Earth’s rotation. It has been as- 
sumed that the eccentricity of the orbit and its inclination to 
the equator are so small that only the first power of the ec- 
centricity and the square of the inclination need be retained 
and it is also supposed that, independently of the longitude 
terms in the potential, the longitudes of the node and perigee 
change linearly with time. It is found that secular and long 
period perturbations can arise and that they differ according 
to the parity of the difference (p-q) for the associated Legendre 
function P ? (cos @) in the spherical harmonic expansion of the 
potential. A. H. Cook. Geophysical Journal, vy. 4, 1961, 
p. 53-72. 


* The Motion of a Satellite in an Axi-Symmetrie Gravita- 
tional Field. The equations for the variation of the osculating 
elements of a satellite are integrated to yield the complete 
perturbations of the first order due to the second harmonic, to- 
gether with the secular perturbations of the second order due 
to the second harmonic and of the first order due to the third 
to sixth harmonics. A set of smoothed elements is then derived, 
in which the perturbations of the even harmonics have no 
singularities, the semimajor axis and eccentricity have no varia- 
tion due to the second harmonic and the other elements have the 
smallest possible amplitudes of oscillation. The formulae pre- 
sented will be extremely useful in the reduction of earth- 
satellite observations and geopotential studies based on these. 
R. H. Merson, Geophysical Journal, vy. 4, 1961, p. 17-52. 


A Study of Flutter at Low Mass Ratios With Possible 
Application to Hydrofoils. Experimental flutter-test results for 
some flexible cantileverwing models partly submerged in water 
are presented. The results tend to corroborate theoretical predic- 
tions of a stable region at low ratios of structural mass to fluid 
mass. Theoretical studies indicate this dynamic stability to be 
closely associated with the presence of fluid damping forces. 
An explicit expression is presented which defines the lowest 
mass ratios for which representative section ( flexure-torsion ) 
flutter solutions are obtainable as a function of the various 
structural parameters. Classical flutter of hydrofoils is possible, 
especially for heavy sections with the center of gravity located 
far aft. Theoretical indications are that the flutter boundary at 
low mass ratios is very sensitive to small differences in the 
various theories. Inclusion of sweep in a modal analysis resulted 
in flutter solutions in the low mass-ration range where none had 
previously been obtained. Robert W. Herr. U. S. National 
Aeronautics and Space Administration, Technical Note, NASA 
TN-D-831, May 1961, 28 pp. (TL570 Un3t Room 290) 


The Development of Short Range Air Transport Through 
the Use of V/STOL Aircraft. Henri Ziegler. Royal Acro- 
nautical Society, Journal, v. 65, May 1961, p. 305-320. 


Expandable Structures for Space. Design characteristics of 
structures constructed of flexible materials which can be pack- 
aged into a small volume, and upon command, expanded into 
its useful shape by inflation. J. T. Harris and F, J. Stimier. 
Astronautics, v. 6, Apr. 1961, p. 30 +. 4 pages. 


*Supersonic Flow Past Blunt-Nosed Axisymmetric Bodies 
With a Detached Shock Wave. The direct problem of the 
flow past a blunt-nosed axisymmetric body is considered. In- 
tegral relations which are valid for various shapes of a body are 
obtained. Numerical results for the flow past an axisymmetric 
body having a sharp corner in its profile are presented. (Jn 
Russian.) Sverkhzvukovoe obtekanie osesimetrichnykh tupykh 
tel s otoshedshei udarnoi volnoi. F. V. Shugaev. Moscow, Uni- 
versitet, Vestnik, Seriia 1, Mathematika, Mekhanika, vy. 16, no. 
2, Mar.-Apr. 1961, p. 46-53. 
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Aerodynamics of a Fan-In-Fuselage Model. A high dis. 
loading fan was mounted in a deep fuselage duct. The unswept 
wing of aspect ratio 5 was sized to provide a fan-to-wing arey 
ratio of 8%. Operation of the fan produces large pitching. 
moment variations with increase in flight speed. The transitigy 
flight plan must be selected with care to minimize the required 
trim and control power. Wing flap deflection will allow the Wing 
to carry a portion of the lead at low angles of attack, and aid 
in reducing the pitching moments. Angle of attack must be 
varied through transition to provide smooth transition from 
fan-supported flight to wing-supported flight. Lift-force vector. 
ing (by deflection of duct exit vanes) must be supplemented 
by some direct thrust during transition flight to eliminate dis. 
continuous attitude and trim changes. The need for variation 
of several controls to maintain trim through transition suggests 
that all trim controls should be programmed to a single pilot 
cockpit control. The control power demands in transition cap 
be reduced by careful duct design. Ralph L. Maki and David 
H. Hickey. U. S. National Aeronautics and Space Administra. 
tion, Technical Note, NASA TN-D-789, May 1961, 14 pp. 
(TL570 Un3t Room 290) 


A Sequence Diagram Analysis of the Vanguard Satellite 
Launching Vehicle. The results are presented graphically and 
include: vehicle state, state-transition breakdown, vehicle com. 
ponent makeup, launch program events, flight profile of cumula- 
tive events and vehicle components remaining, condensed 
sequence diagram, vehicle in flight sequencing; flight-test re. 
sults. William J. D. Escher and Richard W. Foster. U. §. 
National Aeronautics and Space Administration, Technical Note, 
NASA TN-D-782, May 1961, 40 pp. (TL570 Un3t Room 290 


The General Equations of Equilibrium of Rotational) 
Symmetric Membranes and Some Static Solutions for Uni. 
form Centrifugal Loading. Static solutions of the gener 
equations for steadily rotating membranes are considered for 
the cases in which the final or the initial configuration of th 
membrane is specified. For problems in which the final con- 
figuration is specified, conditions are given under which such 
a configuration is obtainable from a stress-free initial state 
Such conditions being satisfied, it is shown that the stresses and 
radial displacements are determinate while axial displacements 
may be obtained by quadrature. For problems in which the 
initial configuration is given, the determination of the stresses 
and deflections is reduced to the solution of a second-order non- 
linear differential equation for a stress function. An approximate 
method of solution based on boundary-layer considerations is 
presented for the case of a spinning sphere of constant thick 
ness. Specific examples are given for both classes of problems 
James G. Simmonds. U. S. National Acronautics and Space 
Administration, Technical Note, NASA TN-D-816, May 196], 
54 pp. (TL570 Un3t Room 290) 


Study of the Use of a Terminal Controller Technique for 
Reentry Guidance of a Capsule-Type Vehicle. The results of 
the study indicate that it is possible to control the vehicle range 
to within +0.1° of the desired range at 100,000 feet over the 
desired landing point. The results indicate that a minimum 
number of control corrections are required; that is, maximum 
or minimum lift is used until the predictor estimates the 
terminal error is within +0.1°, and from this point the vehick 
uses the nominal lift-drag ratio. The terminal guidance tech 
nique requires that the flight time of the vehicle in order t 
attain the desired range be known. For the high-drag-type 
vehicle under consideration, the flight time can be estimated 
by use of a simple linear equation. Edwin C. Foudriat. U. $ 
National Acronautics and Space Administration, Technical Note, 
NASA TN-D-828, May 1961, 29 pp. (TL570 Un3t Room 290 


Compressible Flow Tables k 1.20 Simple Gas Injection 
Without Forward Velocity y 0. This report tabulates 
functions of Mach numbers for a compressible perfect gas, The 
ratio of specific heats (k) is 1.20. The increment used in thes 
tables is sufficiently small (0.001 Mach number) to eliminate 
time consuming interpolation. This report covers simple g® 
injection without forward velocity, y 0, in constant area duets 
without friction and is one of a series of reports dealing with 
five simple types of one-dimensional flow. U. S$. Army Ballistic 
Missile Agency, Report No. RA-TR-8-61, Apr. 14, 1961, 89 pp. 
(UG630 Un3.2r Contin. ) 


On the Erosion of Satellite Surfaces Due to Sputtering 
in the Free Molecular Flow Region. The erosion of a satellite 
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surface due to sputtering has been evaluated and found to be 
rather small. The depth of erosion being on the order of one to 
one hundred Angstroms for a time period of one year. The present 
uncertainties are indicated for the various parameters used in 
the evaluation. D. N. Vachon, General Electric Company, Tech- 
nical Information Series, No. R61SDO041, Mar. 1961, 19 pp. 
(T1 G28t Contin. ) 


* Aerodynamic Characteristics of Polygonal Ailerons With 
Sound Hinges Having a Harmonie Oscillating Motion. 
Studies the harmonic oscillating motion of ailerons under super- 
sonic conditions for the case of a hinge on the Mach cone, and 
determines an expression of the axial speeds and of the potential 
on the basis of relationships concerning a hinge occupying an 
arbitrary position as regards the Mach cone, Expression of aecTo- 
dynamic coefficients for the case when the front hem of the 
aileron is under supersonic or sonic conditions were calculated. 
(In Russian. ) Aerodinamicheskie kharakteristiki mnogougol’- 
nvkh eleronov so zvukovym sharnirom, imeiushchim garmoni- 
cheskoe kolebatel’noe dvizhenie. Sherban Sendulesku. Revue 
de Mécanique Appliquée, v. 6, no. 1, 1961, p. 105-117. 


* Prospective Manipulation of Plasma for Radiant Energy 
Purposes. Comparing the plasma to a black body, the author 
reaches the conclusion that at a temperature of the order of 10 K, 
the law of emission of a black body could lose some of its physical 
importance but would retain some theoretical significance which 
would have to be interpreted in each case. He then considers 
the transparency of the walls as a partial means to solve the 
problem of the container. A criterion is found for the heat ab- 
sorption and extended to a partial solution of the problem of the 
ablation of the spinners of missiles. (In Italian.) Prospettive di 
manipolazione del plasma agli effetti dell’energia raggiante. 
Giovanni Facca. Rivista Aeronautica, vy. 37, no. 5, May 1961, 
p. 735-753. 


Nuclear Propulsion. Structure of the nucleus, reactor 
physics, thermodynamics of propulsion, nuclear turbine, heat- 
transfer problems, control and instrumentation, marine develop- 
ments, application to aircraft, possibility of the nuclear rocket, 
working fluids, ceramics in nuclear reactors, and life in sealed 
cabins. M. W. Thring. 300 pp. 1960. Butterworth & Co., Lon- 
don. (TK9153 T41n) 


Radiative Transport Within an Ablating Body. A method 
has been developed for the calculation of net radiative flux and 
temperature distribution within a semi-infinite body which 
emits, absorbs, and scatters this radiation and which allows 
some radiation to escape from its surface. Simple formulas are 
presented for the temperature distribution very near the surface 
of an ablating body which are particularly useful in predicting 
the temperature distribution in the “liquid layer” of a 
ablating body. The concept of effective conductivity is extended 
to scattering media. It is noted that this concept fails whenever 
the temperature or optical properties of the medium change 
appreciably within one radiation mean-free path. In particular, 
the optical properties change discontinuously at any boundary. 
Thus, in general, the effective conductivity concept fails near 
a boundary and results in completely wrong answers for the 
temperature distribution in the liquid laver. Leo P. Kadanoff. 
ASME, Transactions, Series C, Journal of Heat Transfer, vy. 83, 
no. 2, May 1961, p. 215-225. 


glassy 


* Possibilities and Limits of the Supersonic Transportation 
Airplane. One of these possibilities is covering the distance be- 
tween Paris and New York in less than one hr at Mach 3. The 
introduction of Mach 2 or 3 will extend to about 3,000 km the 
limit existing today at 1,000 km. Semiballistic systems are con- 
ceivable, reducing to less than 2 hr the London-Sydney distance. 
Better performances at lower prices are practical in the domain 
of short and average distances. (In French.) Possibilités et 
limites de l'avion de transport supersonique. Jean de Lagarde. 
Technique et Science Acronautiques, 1961, no. 2, Mar.-Apr., 


p. 97-104. 


Interactions of Rapidly Moving Bodies in Terrestrial 
Atmosphere. Discusses acrodynamic drag, electrohydrody- 
namic effects of artificial earth satellites, induction drag, wave 
tag, the upper atmosphere, and some experimental studies. 
K. P. Chopra. Reviews of Modern Physics, v. 33, no. 2, Apr. 
1961, p. 153-189. 


o 
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European Aircraft Industry. A review of the industry and 
its major cooperative programs. Surveys its current status and 
relationships with British and American companies. Aeroplane 
and Astronautics, vy. 100, May 18, 1961, p. 548 12 pages. 


On Trails of Axisymmetric Hypersonic Blunt Bodies Fly- 
ing Through the Atmosphere. The trail left in the atmosphere 
by a body moving at hypersonic speeds is the subject of 
theoretical treatment. The times required for ionization and 
dissociation (and their inverse processes) to go to completion, 
when compared to the flow times of a gas particle, are important 

observable effects of hypersonic trails 1.¢., 
emitted thermal radiation and reflection of electromagnetic 
waves from the trail. In order to simplify the theoretical treat- 
ment, the trail is divided into two regions: (1) the expansion- 
controlled trail, which treats the behavior of the wake behind 
the body up to a point, along the direction of flight, where the 
pressure decays of the free-stream value and cooling is con- 
trolled principally by the expansion of the flow, and (2) the 
conduction-controlled trail, where the trail cools mainly by dif- 
fusion of heat away from the high-temperature core. The in- 
fluence of the details of the body shape on the observables are 
discussed and a simple computational procedure for the be- 
havior of the conduction-controlled trail is developed based on 
integral methods. Results of calculations that assume thermo- 
dynamic equilibrium of the flow field give the values of the 
thermodynamic variables in the trail of a sphere, axial distribu- 
tions of emitted thermal radiation, and maps of electron density 
distribution. It is shown that the cooling of the conduction- 
controlled trail is essentially due to conduction of heat and that 
viscous effects are not important. It is found that this portion 
of the trail does not widen as one proceeds downstream. Flight 
velocities considered vary between 15,000 and 35,000 ft/sec 
and altitudes range between 100,000 and 250,000 ft. Saul Feld- 
man. Journal of the Aero/Space Sciences, v. 28, June 1961, 
p. 433-448. 


in determining the 


The Turbulent Boundary Layer on Chemically Active Ab- 
lating Surfaces. Incompressible turbulent-boundary-layer analy- 
sis is extrapolated analytically to the case of a compressible tur- 
bulent boundary layer with ablation or mass injection at the 
surface. The effects of chemical reactions such as dissociation 
and recombination as wel! as combustion are included. The an- 
alysis applies to blunt as well as sharp bodies which are either 
axisymmetric or two-dimensional. When the turbulent Lewis 
and Prandtl numbers are unity, it is found that, as in the 
laminar case, little detailed knowledge of the chemistry inside 
the boundary layer is required in most instances. The conditions 
at the surface and the outer edge of the boundary layer are 
often sufficient for prediction of heat and mass transfer. Com- 
parison is made with experiments on the combustion of graphite 
under turbulent flow conditions. Prediction of ablation rates 
within about 30% accuracy is obtained when empirical constants 
obtained from incompressible velocity profiles with no mass 
injection are used. M. Richard Denison. Journal of the Aero 
Space Sciences, v. 28, June 1961, p. 471-479. 


Three-Dimensional Turbulent Parting. The lines of parti- 
tion current inside a three-dimensional turbulent layer limit 
were visualized by means of a coating. The parting line is an 
inner and outer envelope of these partition lines. (In French.) 
Sur le décollement turbulent en trois dimensions. Ernest 
Eichelbrenner and Yves-Marie Grellier. Comptes Rendus 
Hebdomadaires des Séances de lT Académie des Sciences, v. 252, 
no. 19, May 8, 1961, p. 2813-2815. 


The 2500 Kilowatt A-C Air Are. Development of electric- 
arc discharge techniques to heat relatively large and con- 
tinuous mass flows of gas to pressure levels and stagnation 
enthalpy levels comparable to those encountered in atmospheric 
flight up to satellite velocities. N. S. Diaconis and F. C. 
Foshag. Experimental Mechanics, v. 1, June 1961, p. 169-177. 


Refractories Look Best for Structures of Re-Entry Gliders. 
An analysis of re-entry trajectories, heating rates, aerodynamic 
loading, and structural geometry shows the great advantages of 
a refractory metal—tungsten, tantalum, columbium, or molyb- 
denum—for the primary structure of such a glider. No intolerable 
weight penalty would be involved, however, if internally cooled 
super-alloy structures had to be used for lack of suitable re- 
fractories. Edwin G. Czarnecki. Space/ Aeronautics, v. 35, no. 
6, June 1961, p. 54-58. 


b 

| | 
| 

h 


743 


A Method for Controlling the Attitude of a Spin-Stabilized 
Satellite. A method is described for controlled torquing of the 
satellite spin axis. A current-carrying coil is placed around or 
on the satellite such that the magnetic axis of the coil is parallel 
to the spin axis. By appropriate switching of the coil current, 
torques may be generated which average zero about one 
transverse axis but have a net value about the other transverse 
axis. This paper outlines the required ground computational 
program and suggests a poniile system configuration for 
control of spin axis attitude. L. H. Grasshoff. ARS Journal, 
v. 31, May 1961, p. 646-649. 


Missile Trajectories With Linear Time Variation of the 
Sine or Tangent of the Thrust Angle. The flight-path equa- 
tions for a missile over a flat Earth in a constant gravitational 
field have been integrated in closed form under the following 
assumptions: either the tangent or the sine of the thrust angle 
is linear with time; the atmospheric drag is negligible; burning 
rate and thrust are constant. Graphs of some universal functions 
are provided for computing the mass ratio, final velocity, 
altitude and range for a linear tangent turn that starts at the 
end of a gravity turn and terminates in level flight. The rela- 
tions for computing the linear sine turn are simpler and more 
general than are those for the linear tangent turn. Graphs are 
also given for the universal function of two parameters re- 
quired to compute the coordinates and velocity for the general 
linear sine turn. E. Edward Ehlers. ARS Journal, v. 31, May 
1961, p. 631-636. 


AGRICULTURE 


Plant Growth Regulation. Fourth International Con- 
ference on Plant Growth Regulation. 850 pp. 1961. The Iowa 
State University Press, Ames, Iowa. (QK731 In8p) 


* The Mechanism of Inhibition of Infection With Tobacco 
Mosaic Virus by an Inhibitor From Carnation Sap. The 
action of the inhibitor is described as blocking virus receptors. 
A theoretical equation for the relation between the number of 
local lesions, virus concentration, and inhibitor concentration 
could be derived using Langmuir’s adsorption theory and is 
shown to fit experimental results. The results point to competi- 
tive inhibition as the mode of action of the inhibitor. A. Van 
Kammen, D. Noordam, and T. H. Thung. Virology, v. 14, no. 
1, May 1961, p. 100-108. 


Chemical and Natural Control of Pests. E. R. de Ong. 
aerk PP. 1960. Reinhold Publishing Corp., New York. (SB951 
cn 


BIOCHEMISTRY AND BIOPHYSICS 


Mechanisms of Antibody Formation. Proceedings of a 
Symposium held in Prague, May 27-31, 1959. 385 pp. 1960. 
Academic Press, New York. (QR185.A6 C33m) 


The Engineering Approach to the Problem of Neural 
Organization. A. M. Uttley. Paper from “Progress in Biophysics 
and Biophysical Chemistry”, v. XI. p. 26-52. Pergamon Press, 
New York. (QH505 P94 Vis.) 


Introduction to a Submolecular Biology. Albert Szent- 
Gyérgyi. 135 pp. 1960. Academic Press, New York. (QH345 
Sz26i ) 


* Bacterial Genetics, Methods and Results. Tries to answer 
the following questions: What is heredity, that is, what is trans- 
ferred from generation to generation? How can deoxyribo- 
nucleic acid store genetic information? What is the content of 
the genetic information deposited in the DNA? Which structural 
modification inside the cell brings about a mutation? Shows 
that the presence of genetic information inside the cell does 
not necessarily mean that at the same time the performance 
corresponding to this information is exhibited. (In German.) 
Bakteriengenetik, Methoden und Ergenbnisse. F. Kaudewitz. 
Naturwissenschaften, v. 48, no. 8, Apr. 1961, p. 276-283. 
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Coding Ratio for the Ribonucleic Acid Viruses. €, R. 
Woese. Nature, v. 190, May 20, 1961, p. 697-698. 


The Lipid Syndrome in Mamalian Radiobiology Wi), 
Emphasis on Postirradiation Protection of Animals With 
Lipids. Post-irradiation olive-oil treatment approximately doy. 
bles the survival of mid-lethally irradiated male mice. Olive gj 
is still beneficial when administered to animals 24 hr after 
whole-body irradiation. The efficacy of a number of other fatty 
materials against X-radiation was tested to determine whether 
-his protective effect was peculiar to olive oil. Among these 
methyl oleate, triolein, and peanut oil were equally effective a 
olive oil. The linoleates potentiated lethality of X-irradiated 
inimals. James K. Ashikawa. U. S. Atomic Energy Com. 
mission, UCRL-9592, Mar. 1, 1961, 127 pp. (UFT767 U3, 
Contin. ) 


* The Biological Function of Deoxyribonucleic Acid. The 
author proposes that DNA has the specific function of controll. 
ing homologous synapsis of chromosomes that the genes are 
located on the surface of the DNA, that in spite of their funda. 
mental stability genes are to some extent malleable and can be 
remodeled and that the transformations achieved by maltose. 
melezitose and galactose are effected by remodeling the surface 
of the gene. Carl C, Lindegren. Journal of Theoretical Biology, 
v. 1, no. 2, Apr. 1961, p. 107-119. 


* Outline of a Theory of Thought-Processes and Thinking 
Machines. Thought-processes and certain typical mental 
phenomena are schematized into exact mathematical definitions, 
in terms of a theory which, with the assumption that learning 
is a relatively slow process, reduces to two sets of equations: 
“neuronic equations”, with fixed coefficients, which determine 
the instantaneous behavior, “mnemonic equations” which deter. 
mine the long-term behavior of a “model of the brain” or “think. 
ing machine’. A qualitative but rigorous discussion shows that 
this machine exhibits, as a necessary consequence of the theory, 
many properties that are typical of the living brain: including 
need to “sleep”, ability spontaneously to form new ideas (pat- 
terns) which associate old ones, self-organization toward more 
reliable operation, and many others. E. R. Caianiello. Journal 
of Theoretical Biology, v. 1, no. 2, Apr. 1961, p. 204-235, 


* Two-Stranded Helical Configurations for Ribonucleic 
Acid. A stereochemically satisfactory model for RNA has been 
described which is very similar to that for the B configuration 
of DNA. This model is based on specific pairing between con- 
plementary chains of bases and therefore is relevant to the 
structure of RNA fractions which contain equimolar amounts 
of adenine and uracil and of guanine and cytosine (e.g. some 
S-RNA fractions) and to those regions of other RNA molecules 
where the base sequence allows specific pairing. Double 
stranded helical regions can be formed either by intermolecular 
hydrogen bonding between two RNA strands or by intr 
molecular hydrogen bonding between different parts of a single 
stranded molecule. W. Fuller. Journal of Molecular Biology, 
v. 3, no. 2, Apr. 1961, p. 175-184. 


* The Modern Gene Concept in Human Genetics. Follow- 
ing the gene concept from the genotype to the phenotype, the 
author examines the possibilites of studying the fine structure 
of a gene locus by serological method, considers the primary 
gene effects by determining specific proteins, discusses the 
genetic defects leading to blocks due to the lack of specifi 
enzymes, as well as certain deviations in the gene effect as bases 
for frequent illnesses or divergence in the types of reactions. (Js 
German.) Der moderne Genbegriff in der Humangenetik 
Friedrich Vogel. Naturwissenschaften, vy. 48, no. 8, Apr. 1961 
p. 289-298. 


Chemistry of Heart Failure. William C. Holland ané 
Richard L. Klein. 116 pp. 1960. Charles C. Thomas, Spring 
field, Ill. (RC682 H71c) 


Biochemistry of Steroids. Textbook. Erich Heftmann ant 
Erich Mosettig. 231 pp. 1960. Reinhold Publishing Corp, 
New York. (QP801.S6 H36b ) 


* Symposium on Mammalian Genetics and Reproduction 
Given at Research Conference for Biology and Medicine of th 
Atomic Energy Commission at Gatlinburg, Tenn., Apr. 19% 
Journal of Cellular and Comparative Physiology (Supplemet 
1), v. 56, Nov. 1960, 193 pp. 
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* The Possible Role of DNA-ase I in DNA Replication. 
Alexander L. Dounce, Nirimal K. Sarkar, and Ernest R. M. 
Kay. Journal of Cellular and Comparative Physiology, v. 57, no. 
1, Feb. 1961, p. 47-54. 


* 4 Nucleotide Triplet Code for Amino Acids. A nucleotide 
triplet code is described which predicts the nucleotide com- 
position of six ribonucleic acid viruses from their amino acid 
composition and is consistent with the known amino acid re- 
placement data. Carl R. Woese. Biochemical and Biophysical 
Research Communications, v. 5, no. 2, June 1961, p. 88-93. 


Biopharmaceuties: Absorption Aspects. Dissolution, dif- 
fusion, absorption, transport binding, distribution, adsorption on 
and transfer into cells, metabolism, and excretion are intimately 
involved in drug action. The term biopharmaceutics describes 
the study of the relationship between some of the physical and 
chemical properties of the drug and its dosage forms and the 
biological effects observed following administration of the drug 
in its various dosage forms. John G. Wagner. Journal of 
Pharmaceutical Sciences, v. 50, May 1961, p. 359-387. 


CERAMICS AND CONCRETE 


Grain Size Effects on the Thermal Conductivity of 
Ceramic Oxides. Dense, fine-grained alumina samples were 
employed. The thermal conductivity in the temperature range 
from 100 to 1000 C decreased slightly but significantly as the 
average grain size was varied from 10u to 4u to 2u. The de- 
crease in thermal conductivity with decreasing grain size was 
found to follow closely an additive reciprocal volume relation- 
ship, which has been discussed by several investigators. The 
role of impurities in masking this effect in dense alumina samples 
of purity exceeding 99% was shown by measuring the thermal 
conductivity of specimens with small variations in impurity 
content. J. R. Tinklepaugh, R. S. Truesdale, J. J. Swica, 
and W. R. Hoskyns. U. S. Air Force, Aeronautical Research 
a. ARL-15, Feb. 1961, 77 pp. (TL507 Un3.13arL 

ontin. ) 


Production, Precision Forming, and Sintering of Ceramic- 
Grade UO,. A process was developed for the consistent produc- 
tion of high-quality, sinterable UO. powder. The powder pro- 
duced had the property of forming green compacts of various 
shapes at low forming pressures without the use of binders or 
lubricants. The compacts sintered at a high density (> 94% of 
theoretical) at moderate temperatures while maintaining clean, 
chip-free surfaces and edges. A. J. Caputo and J. E. Perry. 
U. §. Atomic Energy Commission, Y-1301, May 16, 1961, 
37 pp. (UF767 Un3.ly Contin. ) 


Gamma Irradiation Studies of Some Borate Glasses. The 
y-tay-induced optical absorption in a series of cabal (Ca-B-Al) 
glasses was studied and is interpreted, wherever possible, in 
terms of structural concepts. A resolution of the observed ab- 
sorption spectra showed that three Gaussian-shaped bands were 
induced with their maxima at about 2.3, 3.5, and 5.0 e.v. (550, 
350, and 250 mu). Adli Bishay. American Ceramic Socicty, 
Journal, vy. 44, June 1961, p. 289-296 


* The Use of Different Clays as Grinding Wheel Binders. 
In binders made of clay, feldspar, and quartz, the physical 
properties of the grinding wheels are improved not only by the 
clay-feldspar ration, but by the selection of clays used. Illitic 
and montmorillonitic clays give higher properties than clays 
whose main minerals are kaolinite, fireclay, or halloysite. Highly 
kalinitic clays are improved by mixing them with strongly 
illitic clays or bentonites. (In German.) Uber die Anwendung 
verschiedener Tone in Schleifscheibenbindungen. Kurt Zim- 
mermann and Lore Burton-Banning. Sprechsaal, v. 94, no. 
10, May 20, 1961, p. 245-258. 


Composite Ceramic-Metal Systems. Describes use of ceramic 
materials applied on a reinforcing base of metal for service at 
temperatures of 3000-6000 F in spacecraft. 4. V. Levy, S. R. 
Locke, and H. Leggett. Astronautics, vy. 6, Apr. 1961, p. 27 
+ 3 pages. 
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tween 1500 and 2100 C. Above 1700 C, the firing temperature 
had only a small effect on the density after heating for 24 hr. 
Examination of the time dependence of sintering showed that 
at 1700 C during the first 3-5 hr, there was a large increase in 
the density of the body accompanied by a simultaneous rapid 
rate of grain growth. Firing for longer times resulted in more 
moderate increases in both density and grain growth. E. J. 
Felten. American Ceramic Society, Journal, v. 44, June 1961, 
p. 251-255. 


* The Change in the Structure of a Colloidal Capillary 
Porous Substance (Clay) During the Drying Process. Using 
the uniaxial compression method, an investigation is made of 
deformation and strength properties of several clays over a wide 
moisture content range. (In Russian.) Izmenenie struktury kol- 
loidnogo kapilliarno-poristogo tela(gliny) v protsesse sushki. 
M. S. Belopolsky. Inzhenerno-Fizicheskit Zhurnal, v. 4, no. 4, 
Apr. 1961, p. 49-54. 


* Migration of lons H’ in Glass. The migration of ions in the 
vitreous lattice was studied using acid ammonium sulfate be- 
cause of its capacity to withstand temperatures above 300 C. 
One glass specimen tested was high in soda. In another speci- 
men, NavO was replaced by an equivalent amount of K,O. 
Fissuring in the molten acid sulfate and the effect of heat on 
opacity were investigated. (In French.) Migration des ions H’* 
dans les verres. P. Ehrmann, M. de Billy, and J. Zarzychi. 
Verres et Réfractaires, v. 15, no. 2, Mar.-Apr. 1961, p. 63-72. 


Controlled Nucleation and Crystallization Lead to Ver- 
satile New Glass Ceramics. Glass ceramics, made by causing 
crystals to grow in glass, can be extremely resistant to heat. 
Corning Glass has pioneered this field with its production of 
various forms of Pyroceram. S. Donald Stookey. Chemical & 
Engineering News, v. 39, no. 25, June 19, 1961, p. 116 + 7 
pages. 


CHEMICAL ENGINEERING 


* Production of Alkylarylsulfonate Type Detergents From 
the Shale Tar Paraffin Hydrocarbons. The process consists of 
the chlorination of paraffin hydrocarbons, alkylation of benzol 
with chloroparaffins, and subsequent sulfonation of the alkylate. 
(In Russian.) Poluchenie moiushchikh veshchestv tipa alkilaril- 
sul'fonatov uz parafinovykh uglevodorodov slantsevol smoly. G. 
G. Stepanova. Eesti NSV Teaduste Akadeemie Toimetised. 
Tehniliste ja Fiiiisikalis-Matemaatiliste Teaduste Seeria, v. 10, 
no. 1, 1961, p. 40-48. 


* Preparation of Gas Cementation Atmospheres by Alcohol 
Cracking. I. Theoretical Study of the Cracking of Alcohols. 
Calculations and tests relate to methyl, ethyl and isopropy) 
alcohols used either separately or in combination. (In French. ) 
Préparation d’atmospheéres de cémentation gazeuse par cracking 
d'alcools. P. Boussel and R. Caboz. Revue de Métallurgie, 
Mémoires Scientifiques, v. 58, no. 3, Mar. 1961, p. 226-232. 


Evaporation Suppression Research. I. Reviews the work 
that has been done in the field and the accomplishments in this 
area to date. Joseph B. Franzini. Water & Sewage Works, 
v. 108, May 1961, p. 167-172. 


Hydraulic Conveying of Solids in Vertical Pipes. Data are 
presented for the vertical transport of a range of materials of 
varying density and size distribution, the other variables being 
pipe diameter, slurry concentration, and velocity. D. M. Newitt, 
J. F. Richardson, and B. J. Gliddon. Institution of Chemical 
Engineers, Transactions, vy. 39, no. 2, 1961, p. 93-100. 


* A Contribution to the Numerical Calculation of Optimum 
Temperatures. The bases of computation of a technical re- 
actor are examined. An adiabatic reactor for technical CO- 
conversion is calculated on the strength of laboratory measure- 
ments based on a velocity equation of the lst order and by tak- 
ing into account the effects of the internal and external sub- 
stance transfer as well as contact aging. The optimum reaction 
performance in the technical conversion reactor is treated 
numerically, (In German.) Zur numerischen Berechnung von 
Optimaltemperaturen. E. Bartholome and R. Krabets. Zeits- 
chrift fiir Elektrochemie; Berichte der Bunsengesellschaft fiir 
Physikalische Chemie, v. 65, no. 3, May 1961, p. 223-229. 
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Designing Temperature Stable Reactors. Hl. Tempera- 
ture Stability in Packed-Bed and Stirred Tank Reactors. 
During an exothermic reaction, an uncontrolled temperature rise 
may result from a slight change in conditions. Here’s how to 
predict when a reactor will be stable. Peter Harriott. Chemical 
Engineering, v. 68, May 29, 1961, p. 81-86. 


Simultaneous Transfer of Heat and Mass. How to analyze 
and calculate heat and mass transfer simultaneously when 
resistance occurs in the laminar boundry layers between two 
fluid phases in contact at the interface. Jesse Coates and 
Bernard S. Pressburg. Chemical Engineering, v. 68, May 29, 
1961, p. 95 + 4 pages. 


What You Need to Know About Chemical Cleaning of 
Processing Equipment. I. Planning In-Place Chemical 
Cleaning. II. Field Control During Chemical Cleaning. 
Ill. The Crude-Distillation Unit. IV. Fluid Catalytic 
Crackers. V. The Refinery Gas Plant. H. C. Bozeman and 
Paul A, Finn. Oil and Gas Journal, vy. 59, no. 22, May 29, 
1961, p. 125 + 14 pages. 


* Pressure Losses in Dry Distillation Trays. Contains the 
results of comparison tests of various trays used in distillation 
towers at chemical works. (In Czech.) Tlakové ztraty suchych 
pater. M. Selix. Strojirenstvi, v. 11, no. 4, Apr. 1961, p. 255-260. 


* Producing Acetylene in a Plasma Jet. By using an Ar 
plasma jet with a secondary CH, feed, C:Hz can be produced 
in 80% yield. Hans W. Leutner and Charles S. Stokes. In- 
dustrial and Engineering Chemistry, v. 53, May 1961, 
p. 341-342. 


Aqueous Transport of Settling Slurries. A new correlation 
is presented, based on the published experimental data, for 
predicting a minimum design velocity for the aqueous transport 
of settling slurries. Gordon A. Hughmark. Industrial and 
Engineering Chemistry, v. 53, May 1961, p. 389-390. 


Will Air Flotation Remove the Chemical Oxygen De- 
mand of Refinery Waste Water? The literature cites as much 
as 80% removal of waste water chemical oxygen demand (COD) 
by air flotation. Tests presented were designed to differentiate 
between COD reduction caused by removal of suspended matter 
and that caused by oxidation of materials dissolved in the water. 
B. Vail Prather. Petroleum Refiner, v. 40, May 1961, 
p. 177-180. 


Storing Gaseous Ozone Under Pressure. Combination of 
high purity, low temperature, and an _ explosion-preventing 
packing material solves problems of safe storage and transporta- 
tion for ozone in cylinders. 4. G. Streng and A, V. Grosse. 
Industrial and Engineering Chemistry, v. 53, May 1961, 
p. 61A-64A. 


* A Solar Energy Pilot Plant for Northern Chile. Discusses 
projected design for a self-supporting solar-energy pilot plant 
which would produce 4500 gallons of distilled water per day 
and generate 50 kw of electricity. Julio G. Hirschmann. Solar 
Energy, v. 5, no. 2, Apr.-June 1961, p. 37-43. 


Heat Transfer by a Turbulently Flowing Fluid-Solids 
Mixture in a Pipe. The governing equations for the system are 
derived as two coupled linear equations. With approximations, 
the governing equations with their boundary conditions reduce 
to a form of the corresponding governing equation for the one- 
phase heat-transfer system. C. L. Tien. ASME, Transactions, 
Series C, Journal of Heat Transfer, v. 83, no. 2, May 1961, 
p. 183-188. 


World’s Biggest...Olin’s Anhydrous Hydrazine Plant Pro- 
ducing. Heavily automated facility in Virginia mountains makes 
fuel for Titan II missile and Dyna-Soar program. Missiles and 
Rockets, v. 8, no. 21, May 22, 1961, p. 18. 


* Fluidization. Particular attention has been given to the role 
of bubbles in gas fluidized systems, but no adequate model of 
behavior has yet been proposed. Further work on pneumatic 
conveying and elutriation from beds has been reported. J. S. 
M. Botterill. British Chemical Engineering, v. 6, May 1961, 
p. 327-331. 

* Applied Reaction Kinetics and Reactor Design. Reviews, 
in conclusion, a number of design methods, including one mak- 
ing use of an equivalent temperature to account for actual tem- 
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perature variations within a reactor, and another which makes 
use of the “height of a reactor” concept. Has over 200 ref. 
erences. L. K. Doraiswamy. British Chemical Engineering, y. 
6, May 1961, p. 315-323. 


* Adsorption Processes. Review lists applications of adsorp. 
tion techniques for process separation purposes. These include 
the recently developed molecular sieves and permeable mem. 
branes, in addition to fixed, moving and fluidized beds. J, p, 
Carter. British Chemical Engineering, vy. 6, May 196}, 
p. 308-314. 


* Mass Transfer. In fundamental mass transfer considerable 
study is devoted to surfaces, plane and spheroidal, and to the 
effects of surface active agents on mass transfer rate. In all the 
other sections a wide range of research continues, varying from 
phase equilibria and the assessment of different contacting 
equipment to the study transients and batch operation. G. V, 
Jeffreys. British Chemical Engineering, v. 6, May 1961, 
p. 303-307. 


Mechanical Design of Distillation Columns. The vessel and 
its support, flanges and connections, internal packing, and the 
materials of construction. F. Molyneux. Mechanical World and 
Engineering Record, vy. 141, May 1961, p. 162-164. 


* Economic Thickness of Insulation for Flat Plates and 
Pipes. The method is explained and a numerical problem and 
solution presented. William C. Turner. Combustion, vy. 32, no. 
11, May 1961, p. 33-37. 


Ultra-High Pressure Effects on Solids. Work at the Na. 
tional Physical Laboratory covers both the measurement of 
physical properties and the synthesis of new materials. H. A, 
Gebbie, et al. Engineering, vy. 191, Apr. 28, 1961, p. 614-615, 


Fresh Water From Sea: New Evaporators. One is equally 
at home on land and sea; the other caters specifically for motor 
ships. Engineering, v. 191, Apr. 28, 1961, p. 604. 


Chlorite Plant Casts Kesting Process in Its Original Role. 
Developed initially to make sodium chlorite. Here’s a_ plant 
that’s using the process at first intended instead of producing 
Clo.. T. P. Forbath. Chemical Engineering, v. 68, June 12, 
1961, p. 180-182. 


Designing Laminar-Flow Systems. A new method for 
scaling up non-Newtonian fluid-flow data in laminar region 
avoids trial-and-error, gives practical flow-curves. Richard 
LeBaron Bowen, Jr. Chemical Engineering, vy. 68, June 12, 


1961, p. 243-248. 


* Evaporation Suppression Research. Hl. It appears that 
reductions in evaporation in the order of 20% are possible and 
that under ideal conditions costs will range from $20 to $35 per 
acre-foot. Joseph B. Franzini. Water & Sewage Works, vy. 108, 
June 1961, p. 221-225. 


* An Experimental Study Concerning the Pressurization 
and Stratification of Liquid Hydrogen. A 625 gallon powder- 
insulated Dewar has been built and appropriately instrumented 
to provide information concerning pressurization gas consump- 
tion, ullage pressure, liquid level (ullage volume, indirectly), 
horizontal and vertical temperature surveys throughout the test 
fluid, and lapsed time. Pressurization levels of 25, 75, 125, and 
180 psig have been examined individually. A. F. Schmidt, J. 
R. Purcell, W. A. Wilson. and R. V. Smith. U. S. National 
Bureau of Standards, Journal of Research, Section C, Engineer- 
ing and Instrumentation, v. 65C, no. 2, Apr.-June 1961, p. 81-87. 


Pneumatic Conveyance of Coal Dust, Bentonite and 
Quartz Sand. Upkeep of the conveying facilities; mode of 
operation of the conveying equipment for quartz sand; and 
economic efficiency of the plant. (In German.) Pneumatische 
Férderung von Kohlenstaub, Bentonit und Quarzsand. Willi 
Débber. Giesserei, vy. 48, no. 10, May 18, 1961, p. 293-295. 


Pump for Liquid Metals Has No Moving Parts. An East 
German treatment of the Soviet-bloc scientist’s experiences with 
electromagnetic pumps used to circulate metallic coolants i 
nuclear reactors. Global Technology, v. 1, no. 2, May 1961, 
p. 16-17. 


* Hydrodynamics of Bubbling Processes. I. The Rate of 
Mass Emersion of Gas Bubbles in a Liquid Medium De 
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ing on the Character and Height of the Liquid Layer, 
Degree of Dispersion and Velocity of Gas. Demonstrates that 
the average emersion rate increases with the rate of gas feeding, 
reaches a maximum, and then begins to decrease. With a 
further increase in the rate of gas fed, the average rate of emer- 
sion continues to decrease, reaches a minimum, and then again 
begins to increase. (In Russian.) Gidrodinamika barbotazhnykh 
protsessov. I. Skopoct massovogo vsplyvaniia puzyr’kov gaza \ 
crede zhidkosti v zavisimosti ot kharaktera i vysoty ee sloia, dis- 
persnosti i skorosti gaza. A. G. Asizian, R. A. Melikian, and 
N. I. Smirnov. Akademiia Nauk Armianskoi SSR, Izvestiia, 
Seriia Tekhnicheskikh Nauk, vy. 14, no. 2, 1961, p. 31-42. 


Isoprene by Dehydrogenation, A single-step dchydrogena- 
tion process is adaptable for isoprene production. Gives details 
on using isopentane and a catalytically cracked C; cut as feed- 
stock. A. A. DiGiacomo, J. B. Maerker, and J. W. Schall. 
Chemical Engineering Progress, v. 57, May 1961, p. 35-40. 


* Catalytic Reforming of Naphthas. Covers development ot 
naphtha-reforming catalysts, commercial catalysts and process 
variables. Frank G. Ciapetta. Petro/Chem Engineer, vy. 33, 


May 1961, p. C19-C51. 


Let Glycols Help Inhibit Hydrate Formation. Selection of 
the right glycol, injection rate, and concentration to give good 
inhibition in low-temperature units; pointers to prevent or cor- 
rect common operating troubles. J. L. Arnold and R. L. 
Pearce. Oil and Gas Journal, vy. 59, no. 25, June 19, 1961, 
p. 92-95. 


* Supercritical Water as an Electrolytic Solvent. At densitics 
exceeding 0.2 to 0.3 gicm* supercritical water vapor has elec- 
trolytic properties. The dielectric constant, with values between 
5 and 20, is sufficiently high to make ionic dissociation of dis- 
solved materials possible. Due to the low viscosity of the super- 
critical medium, the mobilities of the ions dissolved therein 
attain values as high as tenfold of the normal. (Jn German. ) 
Uberkritisches Wasser als elektrolytisches Lésungsmittel. E. U. 
Franck. Angewandie Chemie, vy. 73, no. 10, May 21, 1961, 
p. 309-322. 


Uses of a Machineable Insulation Material. An asbestos- 
based insulation called Marinite simplifies construction of ovens. 
It can also be machined into shapes. Engineering, v. 191, 
June 2, 1961, p. 770. 


* A New Type of Solid-Liquid Extractor. Consists of two 
columns connected by a base of special design. One column 
provides intimate contact between solvent and dispersed solid; 
the other, fitted with a helical blade, elevates the solids to the 
level of their introduction into the extractor. H. L. Ramos and 
R. B. Zayas. British Chemical Engineering, v. 6, June 1961, 
p. 392-397, 


* The Heat Pump in Multi-Component Distillation. A 
method of reducing the energy requirement for separating mix- 
tures by distillation is described. By means of techniques 
proposed, the distillation can be carried out at a reflux ratio be- 
low the normally accepted minimum value. Practical methods 
of achieving this are suggested and an example is given. D. C. 
Freshwater. British Chemical Engineering, v. 6, June 1961, 


p. 388-391. 


* Efflux of Solid-Gas Fluidized Systems From Small- and 
Large-Diameter Holes. Tests have been run with siliceous sand, 
iron ore sand, pulverized coke, sawdust, glass granules and 
pelletted limestone of different size, by varying efflux pressures 
from 60 to 5000 mm H.O. (In Italian.) Sulletflusso di sistemi 
fluidizzati solido-gas da fori di piccolo e grande diametro. 
Leopoldo Massimilla. Chimica e (Industria, y. 43, May 1961, 
p. 483-492. 


Optimum Design of a Catalytic Nitric Oxide Reactor. 
Computer application aids in optimizing 16 operating variables 
using cost, technical, and experimental reaction-rate data. The 
optimum design is compared with an actual operating plant. 
Chieh Chu and O. A. Hougen. Chemical Engineering Prog- 
ress, v. ST, June 1961, p. 51-58. 


* Putting the Finger on Metal Tank Leaks. Simple electrical! 
tests are described. Leif Poll. Factory, vy. 119, June 1961, p. 175. 
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* Heat and Mass Exchange in Counter-Flowing Streams. 
The method for intensification of the heat and mass exchange in 
heterogeneous systems is described. (Jn Russian.) Teplo-i 
massoobmen vo vstrechnykh struiakh. I. T. El'perin. Inzhe- 
nerno-Fizicheskii Zhurnal, v. 4, no. 5, May 1961, p. 62-68. 


Tests for the Dehydroisomerization of Five Ring Naph- 
thenes at Contact 8376. 1. Methods and Studies Concern- 
ing the Functional Relationship Between Temperature and 
Dehydromerization, Model substances were used in studying 
the aromatization of cyclopentane homologues at the WS.- 
NiS-Al,O; Contact 5376. The dependence of the enlargement 
of the ring into cyclohexane homologues and their dehydration 
into aromatics upon the conditions ot reaction with special con- 
sideration for the high temperature-average-pressure hydration 
was investigated. (Jn German.) Versuche zur Dehydroisomeri- 
sicrung von Fiintringnaphthenen am Kontakt 8376. L. Methodik 
und Arbeiten iiber die Temperaturabhiingigkeit der Dehy- 
droisomerisierung. Wolfgang Schneider, Johannes Teubel, 
and Richard Mahrwald, Chemische Technik, vy. 13, no. 3, Mar. 
1961, p. 139-148. 


Losses of Mercury in Mercury Electrolysis of Sodium 
Chloride. 1. A detailed technological analysis is given of 
mercury losses by way of brine, chlorine, NaOH, hydrogen, 
graphite slimes, washing waters and air, and those which occur 
during repair. (In Polish.) Zagadnienie strat rteci w procesie 
elektrolizy rteciowej chiorku sodowego cz. L. Ludwik W asilew- 
ski, S. Swatek, and W. Gnot. Przemys! Chemiczny, vy. 40, no. 
4, Apr. 1961, p. 203-206, 


The Process Coupling Principle and Some Examples of 
Its Application in Chemical Engineering Processes. Some 
processes which can be carried out separately may be coupled in 
such a manner that the composite process will be more economi- 
cal than the sum of the partial processes carried out separately. 
(In Polish.) Zasada sprzegania procesow i przyklady zastoso- 
wania jej do procesow technologi: chemicznej. Witold Tomassi. 
Przemyst Chemiczny, y. 40, no. 4, Apr. 1961, p. 202-203. 


CHEMISTRY—ANALYTICAL (ORGANIC 
AND INORGANIC) 


Determination of the Selenium Content of Nicotinic Acid 
by the Neutron Activation Method. Selium-75 is used for 
this determination whose method was developed for -spec- 
trometry as well as radiometry. (In Russian.) Opredelenie 
soderzhaniia selena v nikotinovoi kislote metodom neitronnogo 
aktivatsionnogo analiza. }. Otvinovskii and Iu. V. lakovler. 
Acta Chimica Academiae Scientiarum Hungaricae, y, 26, nos. 
1-4, 1961, p. 243-251. 


A New Redoxindicator for Titrations in Nonaqueous 
Solutions. N,N’ bis(p,p’ dimethoxydiphenylamine )-thiocar- 
bamide is suitable for the end point indication of redox titrations 
in glacial acetic acid with glacial acetic acid bromine- and 
lead( IV) acetate solutions. An attempt was made to explain 
the oxidation process of the indicator. (In German.) Ein Neuer 
Redoxindikator fiir Titrationen in Nichwissrigen Lésungen. L. 
Erdey, T. Meisel, and Gy. Rady. Acta Chimica Academiae 
Scientiarum Hungaricae, vy. 26, nos. 1-4, 1961, p. 71-76. 


Rapid Colorimetric Determination of Crystal Violet Base 
(CVB). Conducted in a benzene. solution, the determination 
described is based on the salt formation of the colorless base 
with picric acid likewise soluble in benzene. The result is the 
deep blue-purple colored crystal violet picrate whose con- 
centration is determined by spectrum photometry. (In Ger- 
man.) Kolorimetrische Schnellbestinmung der Kristallviolettbase 
(KVB). Marius Rebek and Manfred K. Semlitsch. Monat- 
shefte fiir Chemie, v. 92, no. 2, May 1961, p. 254-260, 


* Paper Chromatography With Single-Phase Systems. III. 
Effects of Electrolytic Solutions on the Chromatographic 
Behavior of the Substances. Increase of the electrolyte con- 
centration causes a decrease of the R values. The relationship 
between these values can be expressed by an exponential equa- 
tion. The effects of the cation of the used electrolyte is practi- 
cally negligible. The position of the spots is influenced con- 
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siderably by substances capable of giving complexes by de- 
veloping with system containing complex-forming ions. (Jn 
German.) Papierchromatographie mit einphasensystemen. ILI. 
Einfluss von elektrolytlosungen auf das chromatographische 
verhalten der substanzen. 1. Jakubec. Collection of Czecho- 
slovak Chemical Communications, v. 26, no. 4, Apr. 1961, 
p. 1072-1081. 


* Influence of Vanadium on the Determination of Uranium 
by Means of Hydrosulphite-Phosphate Titrimetric and 
Photometric Methods. It has been shown that when U is 
determined by means of the hydrosulphite-phosphate method 
in the presence of V, the results are high due to adsorption ot 
lower compounds of V with U (IV) phosphate. (Jn Russian.) 
O vliianii vanadiia na opredelenie urana gidrosul’fitno-fosfathym 
titrimetricheskim i fotometricheskim metodami. V. M. Brod- 
skaia, G. A. Lanskoi, and V. G. Sochevanov. Zhurnal 
Analiticheskoi Khimii, vy. 16, no. 2, Mar.-Apr. 1961, p. 185-190. 


* Indirect Potentiometric Determination of Zinc, Silver, 
Indium and Halides With Hydroquinone. A cyanotferrate 
(ILL) excess was added to a solution of the ion and the solution 
was titrated with hydroquinone solution. The cyanoferrate (II) 
produced by reaction reacts with the heavy meta! with formation 
of the coresponding precipitate. The end of the titration is in- 
dicated by the first excess of cyanoferrate (II) in the solution, 
which produces a marked change of potential in the redox 
system cyanoterrate (Il) cyanoterrate (II1). (Jn German.) 
Indirekte potentiometrische Bestimmung von Zink, Silber, In- 
dium und Halogenen mit Hydrochinon. Jaroslav Blaszek, Jan 
Dolezal, and Jaroslav Zyka. Zeitschrift fiir Analytische Chemie, 
v. 180, no. 4, 1961, p. 241-246. 


* On the Analysis of Transitional Element and Rare Earth 
Borides. A method for determining free boron in zirconium 
boride is based on the different oxidability of free boron and 
boron bounded with a mixture of perhydrol and nitric acid. It is 
shown that it is impossible to use acid solutions of cerium 
sulfate and potassium iodate for the determination of free boron 
in borides of Ti, Zr, Cr, W and rare earths owing to rather 
considerable solubility of borides in these mixtures. A simple 
method for the analysis of rare earth hexaborides is suggested. 
(In Russian.) K analizu boridov perekhodnykh i redkozemel’- 
nykh elementov. L. N. Kugai and T. N. Nazarchuk. Zhurnal 
Analiticheskoi Khimii, v. 16, no. 2, Mar.-Apr. 1961, p. 205-208. 


* Analysis of Some Monohydric Phenols by Partition 
Chromatography and Ultraviolet Spectrophotometry. The 
separation is carried out by means of partition chromatography 
using water (on silicic acid)—isooctan system. The effluent is 
examined spectrophotometrically. The maximum error does not 
exceed 2%. Other phenol homologues interfere in the determi- 
nation of o-cresol. (In Rusisan.) Opredelenie odnoatomnykh 
fenolov metodom raspredelitel’noi khromatografii i spektrototo- 
metrii v ul’trafioletovol oblasti. I. M. Belova. Zhurnal Anali- 
ticheskot Khimii, v. 16, no. 2, Mar.-Apr. 1961, p. 229-236. 


The Chromatographic Separation of Uranium, Thorium 
and Rare Earths by Means of Paper Treated With a Liquid 
Anion Exchanger. The chromatographic separation of U, Th, 
are rare earths was carried out by using a paper treated with 
tri-n-octylamine (TNOA). Solutions containing HNOs, LiNOs, 
NH.NOs, NANOs, Ca(NOs;)2 and Al(NOs)s were used as 
eluents. This type of chromatographic separation is analogous 
to ion exchange on anionic resins or with liquid amines. The 
effects of the various parameters on the Rr values are examined. 
The separation of Th, U, and La with hydrochloric solutions, on 
paper treated with tri-n-octyl-phosphine oxide, was investigated. 
The possibility of using columns filled with cellulose powder 
treated with TNOA, as anionic resin columns is also anticipated. 
E. Cerrai and C. Testa. Journal of Chromatography, v. 5, no. 
5, May 1961, p. 442-451. 


* Observations on the Use of an Anion Exchange Resin in 
the Determination of Aminobenzoic Acids, Aminophenols 
and Some Related Substances in Biological Materials. An 
anion exchange resin (Dowex IX10) has been studied for the 
purpose of separating aminobenzoic acids, aminophenols, sul- 
fanilamide and nicotinic acid, preparatory to their determination 
by colorimetric methods. S. L. Tompsett. Analytica Chimica 
Acta, v. 24, no. 5, May 1961, p. 438-443. 
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* Data Concerning the Analysis of Thorium. A method was 
proposed for the exact control of the preparation of Th ore be 
tore analysis. In the case of an excess or of a solution of Th, a 
marking with UX, or **‘Th is used. For the reduction of lea 
(IIL)-ions, ascorbic acid is most suitably used. The applicability 
of the method is proved on the basis of the analysis of a syp. 
thetic Th ore. (In Russian.) Dannye k analitike torija, 
Khadobash. Acta Chimica Academiae Scientiarum Hungaricae 
v. 28, nos. 1-3, 1961, p. 207-216. ; 


* Spectrographic Trace Determination of Rare Earths, 4 
method was developed to determine traces of Eu, La, Y, Nd. Py 
and Sm in 5 N HCI solution. The solution was evaporated oy 
graphite powder and excited in craters of carbon electrodes in 
6 amp., 220 V D.C. by a distillation method of Scribner and 
Mullin. CsF in 2% concentration was used as carrier. The excita. 
tion occurred in an 80% Os + 20% Ar atmosphere. The range 
of the method was 0.25-10 »~g/ml for La and Y, and 0,5-99 
ug/ml for Eu, Nd, Pr, and Sm. (In German.) Spektrographische 
Spurenbestimmung seltener Erden. Z. Radwan, B. Strzyzewska, 
and J. Minczewski. Acta Chimica Academiae Scientiarym 
Hungaricae, v. 28, nos. 1-3, 1961, p. 49-58. 


* Spectrographic Determination of Niobium and Tantalum 
in Solutions. The spectral analysis of tartaric and hydrofluoric 
acid solutions permits the determination of Nb in Ta and of Ty 
in Nb in known concentration ranges. The analysis of Nb and 
Ta in hydrofluoric acid solutions is superior to the analysis of 
the elements in tartaric acid because higher degree of sensitivity 
and shorter exposures can be obtained. (In German.) Spektro- 
graphische Bestimmung von Niob und Tantal in Lésungen, R, 
Rautshchke, H. Naumann, and H. Funk. Acta Chimica 
Academiae Scientiarum Hungaricae, vy. 28, nos. 1-3, 196], 
p. 103-109. 


* A New Method for Characterizing Mixtures of Creosote 
and Petroleum Oils. Triethylene glycol (TEG) and Skellysolye 
C, a solvent naphtha, predominantly heptane, can be used in 
recommended proportions as a two-component selective-solvent 
system to detect the presence of petroleum or petroleum prod 
ucts in creosote-petroleum solutions, either as adulterants or as 
desired components in such solutions. The test is based on the 
partition of the more aromatic, the less aromatic, and the 
aliphatic constituents of such blends between the two solvents 
J. E. Burch and R. H. Colley. Forest Products Journal, y. 1\, 
Apr. 1961, p. 197-200. 


Chromatography of Phenols, Especially Alkyl Phenols, 
on Paper Impregnated With Polyamides. The deficiencies o 
several procedures for the chromatography of phenolic con- 
pounds on paper have been largely overcome or improved with 
papers impregnated with polyamides. These papers allow 4 
chromatographic separation of a variety of phenols in 2 to 3 
hours with water containing 10% of acetic acid or cyclohexane 
containing 7% of acetic acid. They retain the more volatile 
phenols sufficiently to allow the detection of very small 
quantities. W. N. Martin and R. M. Husband. Analytica 
Chemistry, v. 33, June 1961, p. 840-842. 


* Determination of Thiosulfates by Sodium Hypobromite 
in Alkaline Medium. The solutions of sodium hypobromite, 
prepared from a bromate-bromide solution, are perfectly stable. 
Standardizing of hypobromite was obtained by iodometry. De 
termining thiosulfate solutions by additions of hypobromite i 
excess and titration of this excess by iodometry yielded excellent 
results for decinormal solutions in an alkaline medium. The 
method proposed is suitable especially when determining low 
thiosulfate concentrations. (In French.) La détermination des 
thiosulfates par 'hypobromite de soude en milie u alecalin. 4 
Claeys and H. Sion. Société Chimique de Belgiques, Bulletin 
des Sociétés Chimiques Belges, v. 70, nos. 3-4, Mar.-Apr. 196, 
p. 154-162. 


* Paper Chromatographic Separation of Bismuth, Caé 
mium, Copper, Lead & Mercurie Mercury Metals. Qualitative 
separation and identification of the mercury mixtures have beet 
achieved employing simple inorganic solvents like hydrochloric 
acid (0.01N) and sulfuric acid (0.05N). The influence of the 
nature and concentration of the cations and the concentration # 
the solvent on the efficiency of separation have been studied 
The mechanism underlying separations by inorganic solvents 
appears to be mainly adsorption. V. K. Mohan Rao. Journal 4 
Scientific & Industrial Research, v. 20B, Mar. 1961, p. 109-111. 
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* A Method to Measure the Concentration of Nitrogen Di- 
oxide in Gaseous Mixtures According to the Thermal Effect 
of the Reaction of Dissociation. The analysis was conducted 
with the help of an automatic gas analyzer. The variation of the 
electric resistance of the conductor placed in the gas mixture 
was measured. This resistance is proportional to the change of 
temperature of the conductor and consequently to the con- 
centration of the dissociating components. The threshold of 
sensitivity is 0.02 vol. NOs. The error of the method is 3-5%. 
(In Russian.) Metod izmereniia kontsentratsii dvuokisi azota v 
gazovykh smesiakh po teplovomu effektu reaktsii dissotsiatsii. 
M. T. Borok. Zavodskaia Laboratoriia, y. 27, no. 4, 1961, 


p. 426-431. 


* Synthesis of Cis-1.2 Di(methyl iodide) cyclobutane and of 
Some Bicyclo-(3.2.0)-heptane Derivatives. By the action of 
sodium iodide in acetone on ditosilate 1,2-dimethylolcyclo- 
butane, 1,2-di(methyl iodide )cyclobutane was obtained. By 
the action of sodium malonic ester on 1,2-di( methyl iodide )- 
evclobutane, a ser‘es of new bicyclo-(3,2,0)-heptane derivatives 
was synthesized. Thus it is proved that 1,2-di( methyl iodide ) 
cyclobutane and 1,2-dimethylolcyclobutane belong to the cis- 
series. (In Russian.) Sintez tsis-1,2-di(iodmetil )tsiklobutana i 
nekotorykh proizvodnykh bitsiklo-(3,2,0)-geptana. V. P. Gol’- 
mov and Z. P. Malevannaia. Zhurnal Obshchei Khimii, v. 
31(93), no. 5, May 1961, p. 1440-1445. 


* Synthesis of Lithium Silicates From Aqueous Solutions. 
From aqueous solutions containing caustic lithium and silica 
with the molar ratios LivO:SiO,. from 10:1 to 1:1 only lithium 
metasilicate (LizO-SiOz-nH-O) was obtained; with the ratios 
Li:O:SiO. from 1:2 to 1:5 lithium silicates, whose molar com- 
position correspond to the composition of the initial reaction 
mixture, were obtained. From aqueous solutions containing 
lithium hydroxide and sodium silicates, with the molar ratios 
LisO:SiO. from 10:1 to 1:1, lithium metasilicate was obtained 
(Li,O-SiO.-nH.O). (Jn Russian.) O sinteze silikatov litiia iz 
vodnykh rastvorov. J. V. Guseva, N. E. Prikhid'ko, and I. S. 
Lileer. Zhurnal Neorganicheskoi Khimii, v. 6, no. 5, May 1961, 
p. 1028-1034. 


* Photometric Determination of Uranium VI With 1-As- 
corbie Acid. A colorimetric method was developed for the de- 
termination of U (IV) in an ammonium ascorbate-containing 
solution. The light absorption of the complex formed was meas- 
ured with a Pulfrich photometer in a 6 cm container with the 
help vf color filter S 42. Ammonium ascorbate increases the 
sensitiveness of the method by 10%. (In Russian.) Foto- 
metricheskoe opredelenie urana( VI) s 1l-askorbinovoi kislotoi. 
B. Khadobash, E. Medvedeva, and E. Palfii. Acta Chimica 
Academiae Scientiarum Hungaricae, vy. 27, nos. 1-4, p. 403-412. 


ASTM Methods for Chemical Analysis of Metals. This 
book contains all of the current ASTM methods for the chemical 
analysis of ferrous and nonferrous metals and alloys, including 
methods for spectrochemical analysis. It is essentially a part of 
the Book of ASTM Standards. 765 pp. 1960. American Society 
for Testing Materials, Philadelphia. (QD133 Am35a) 


* Fluorphosphine Complexes of Nickel. From corresponding 
chlorine compounds by reaction with potassium fluorsulfinate, 
nickel-tetrakis-trifluorphosphine Ni( PFs )., nickel-tetrakis-methy]! 
difluorphosphine Ni( PF2CHs), were obtained as liquids, as 
well as solid nickel-tetrakisphenyl difluorphosphine Ni(PF:- 
C.H;).. Except for the methyl compound, these are stable sub- 
stances capable of further reactions. Thus from Ni( PFs). and 
liquid ammonia, first nickel-te*rakis-triamide phosphine Ni[P- 
(NH:)s], is obtained rapidly polycondensated into nickel- 
tetrakis-nitridophosphine |Ni(PN)«Jx. (Jn German.) Uber 
Fluorphosphin-Komplexe des Nickels. Fritz Seel, Kurt Ball- 
reich, and Reinhard Schmutzler. Chemische Berichte, vy. 94, 
no. 5, 1961, p. 1173-1184. 


CHEMISTRY—INORGANIC AND GENERAL 


Perchlorates. Their Properties, Manufacture and Uses. This 
book brings together all that is currently known of the tech- 
nology of perchlorates and perchloric acid. Leading authorities 
review the properties and the manufacture of the compounds, 
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discuss their safe handling and examine their various uses. One 
entire chapter is devoted to the application of perchlorates in the 
explosive and propellant industries. Joseph C. Schumacher, 
editor. 257 pp. 1960. Reinhold Publishing Corp., New York. 
(QDI81.C5 Sch86p ) 


* A Contribution to the Study of Alkaline Thiotungstates and 
Thiomolybdates. Identification and Relationship of Their 
lons in Aqueous Solutions. I. Preparation and Study of 
Some Alkaline Thiotungstates and Thiomolybdates. II. 
Sulfurization of the Aqueous Solutions of Alkaline Tung- 
states. II]. Sulfurization of Aqueous Solutions of Alkaline 
Molybdates. (In French.) Contribution a étude des thiotung- 
states et thiomolybdates alcalins: Identification et filiation 7 
leurs ions en solution aqueuse. I. Préparation et étude de 
quelques thiotungstates et thiomolybdates alcalins. II. Sul- 
furation des solutions aqueuses de tungstates alcalins. III. 
Sulfuration des solutions aqueuses de molybdates alcalins. Jean- 
Claude Bernard and Gabriel Tridot. Societe Chimique de 
France, Bulletin, 1961, no. 4, Apr., p. 810-822. 


Basie Tin(I1) Nitrate. The thermal decomposition, at 125° 
was studied in detail. The main products are found to be 
tin(IV) oxide, nitric oxide, and water, in agreement with the 
suggested formula. X-Ray diffraction data show that the crystals 
are monoclinic with unit-cell dimensions a 16.16 A, b 
9.07 A, c 16.38 A, B 122°, and eight formula units per 
cell. J. D. Donaldson and W. Moser. Chemical Society, Jour- 
nal, 1961, May, p. 1996-2000. 


Dinitrogen Trioxide. IV. Composition of the Vapour in 
Equilibrium With Liquid Mixtures of Nitrogen Dioxide and 
Nitrie Oxide. A study has been made of the vapor composi- 
tion above liquid mixtures of nitrogen dioxide and nitric oxide. 
The vapor in equilibrium with a liquid containing equimolar 
amounts of nitrogen dioxide and nitric oxide is almost exclusively 
nitric oxide. The visible and near-ultraviolet spectra of some 
oxides of nitrogen in the gas phase and in solution are dis- 
cussed. An all-glass circulating pump is described. I. R. Beattie 
and A. J. Vosper. Cheated Society, Journal, 1961, May, 
p. 2106-2109. 


* Chromyl Compounds. II. A Contribution to the Prepara- 
tion of Chromy! Fluoride and Chromyl! Azide. CrO.F, was 
obtained in satisfactory amount from elementary F at low tem- 
peratures from SF, and CrO;. With HN; chromium( VI)-oxide, 
in an inert solvent, forms chromium( VI)-oxyazide which, be- 
cause of the Cr/Ns condition and of the determination of the 
molecular weight, has the expected formula CrO.(Ns)o. (In 
German.) Zur Darstellung von Chromylfluorid und Chromylazid. 
Hans-Ludwig Krauss and Fritz Schwarzsbach. Chemische 
Berichte, v. 94, no. 5, 1961, p. 1205-1207. 


* Structure and Properties of Alkaline Aluminates. Sodium 
aluminate NaAlO, exhibits allotropic varieties, one orthorhombic 
and stable at low temperature, the other quadratic and stable 
above 470 C. The two varieties are isomorphous of 8 and 4 
forms of ferrite NaFeO, with which they form continuous solid 
solution series. Lithium aluminate LiAlO, possesses a quadratic 
isomorphous structure of NaAlOsy (In French.) Sur la structure 
et les propriétés des aluminates alcalins. Jeanine Théry, Anne- 
Marie Lejus, Daniel Briancon, and Robert Collongues. 


Société Chimique de France, Bulletin, 1961, no. 5, May, 
p. 973-975. 
Ruthenium Hexafluoride. Ruthenium hexafluoride was 


made by heating ruthenium metal powder in a fluorine at- 
mosphere at 300 mm. pressure. Although ruthenium hexa- 
fluoride is unstable, it can be stored for weeks at room tem- 
perature in a nickel can with only slight decomposition. 
Ruthenium hexafluoride attacks Pyrex glass rapidly at room 
temperature but is less reactive in quartz. At 200° RuF,. is 
decomposed rapidly and completely into a nonvolatile fluoride 
and fluorine. Howard H. Claassen, Henry Selig, John CG. 
Malm, Cedric L. Chernick, and Bernard Weinstock. Ameri- 
can Chemical Society, Journal, v. 83, May 20, 1961, 
p. 2390-2391. 


* The Thermal Hydrolysis of Metal Chlorides. HI. Mag- 
nesium Chloride. Starting with a hydrated sample, the main 
hydrolytic reaction is a first-order decomposition of magnesium 
chloride monohydrate, whereby magnesium hydroxychloride is 
formed. Owing to a simultaneous dehydration of the salt, the 
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residue obtained at the end of a run contained about 10%, or 
less, magnesium chloride. A. Glasner and I. Mayer. Research 
Council of Israel, Bulletin, y. 10A, no. 1, Apr. 1961, p. 17-24. 


CHEMISTRY—ORGANIC 


* Synthesis of Substituted a- and y-Cyclohomocitrals. The 
thermal transposition of vinyl ether of trimethyl-2,4,4 cyclo- 
hexene-2-ol-1 leads to a-cyclohomocitral. That of vinyloxy- 
methyl-1 dimethyl-3,3 cyclohexenes-1 substituted in 4 yields 
various substituted y-cyclohomocitrals. (In French.) Synthése 
d’a- et y-cyclohomocitrals substitutés. Sylvestre Julia, Mare 
Julia, Hubert Linarés, and Jean-Claude Blondel. Comptes 
Rendus Hebdomadaires des Séances de Académie des Sciences, 
v. 252, no. 19, May 8, 1961, p. 2893-2895. 


* Laboratory Method for the Production of Vinyl Ethers 
by Splitting Acetals Below Decreased Pressure. The catalyst 
was prepared by impregnation of active carbon with copper 
(IL) sulfate. (In German.) Laboratoriummethode zur darstel- 
lung von vinylithern durch spaltung von acetalen unter 
vermindertem druck. O. Wichterle. J. Stépek, and V. 
Brajko. Collection of Czechoslovak Chemical Communications, 
v. 26, no. 4, Apr. 1961, p. 1099-1104, 


* Effects of the Grignard Reagent on the Amide Group. 
XXXI. Reaction of N-Methyl Caprolactam With Paraffin 
Grignard Reagents. Due to the effect of alkyl magnesium 
bromides on the N-methyleaprolactam, amino-ketones were pro- 
duced in addition to the geminal bases. (In Russian.) O 
deistvii reaktiva Grin’iara na amidnuiu gruppu. XXXI. Vzaimo- 
deistvie N-metilkaprolaktama s reaktivami Grin’iara parafino- 
vogo riada. R. Lukesh, V. Dudek, O. Sedlakova, and 1. 
Korzhan. Collection of Czechoslovak Chemical Communica- 
tions, v. 26, no. 4, Apr. 1961, p. 1105-1112. 


* Reactions in the Formation of Triethylsiloxyborosil- 
oxanes. By condensation of boroethyl ether with triethylhy- 
droxysilane and with diethyldiacetoxysilane, 1,5-bis(triethy]- 
siloxiboron )-3-diethyldiborosiloxane was obtained. The con- 
densation of boroethylic ether with triethylhydroxisilane and 
with dimethyldiacetoxysilane produces the formation of 1,5- 
bis( triethylsiloxyboron )-3-dimethyldiborosiloxane. (In Russian. ) 
O reaktsiiakh obrazovaniia trietilsiloksiborosiloksanov. K. A. 
Andrianov and M. N. Ermakova. Zhurnal Obshchei Khimii, v. 
31(93), no. 4, Apr. 1961, p. 1310-1312. 


* Synthesis of Some Organic Compounds Traced by 
Deuterium and the O'° Oxygen Isotope. Easy procedures are 
described for the production of deuteroxide acid CD»COOD, 
ethyl bromide C.D;Br, ethyl alcohols C.D;OD and CD,CH.OH, 
deuterobenzene C.H;D, deuterotoluene CyH;CH.D, hexa- 
deuteroethane, triphenyldeuteromethane, a-deuteronaphthalene, 
deuteroformic acid DCOOD, DCOOH and HCOOD, formalde- 
hyde DeCO and deuteropolyethylene, and also of methyl and 
ethyl alcohols marked with the isotope of O**. (In Russian.) 
Sintezy nekotorykh organicheskikh soedinenit mechennykh 
deiteriem i izotopom kisloroda O'*. I. P. Gragerov, A. F. 
Rekasheca, A. M. Tarasenko, A. F. Levit, and I. P. Sam- 
chenko. Zhurnal Obshchei Khimii, v. 31(93), no. 4, Apr. 1961, 
p. 1113-1119. 


A New Synthesis Method for a Gasoline Antioxidant. 
Production of 6-tert-butyl 2,4-xylenol may now be attractive, 
using o-cresol as the raw material. E. P. Previc, E. B. Hotel- 
ling, and M. B. Neuworth. Industrial and Engineering Chem- 
istry, v. 53, June 1961, p. 469-470. 


* Two A-Isomers of N-Methyl-5-Phenyl-Piperideine-Car- 
boxylic Acid Ester-(3). Starting from the atropic acid ethy! 
ester, the authors tried to produce the acid ester-(3) in ques- 
tion in a five-stage synthesis. Through the first four stages the 
substantial yield of isomer mixture of benzoates obtained was 
subjected to an alkaline catalyzed benzoate separation from 
which a small amount of 2 A-isomer N-methyl]-5-phenyl- 
tetrahydronicotine acid ester was isolated. (In German.) 
Uber zwei A-isomere N-Methyl-5-phenyl-piperidein-carbon- 
siiureester-(3). K. Hohenlohe-Oehringen, D. Saffer, G. 
Sporidi, and H. Bretschneider. Monatshefte fiir Chemie, vy. 
92, no. 2, May 1961, p. 313-321. 
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The Neutral Hydrolysis of Some Allyl and Benzyl! Halides, 
The rates of hydrolysis of benzyl chloride and allyl chloride 
bromide, and iodide have been measured over a wide range oj 
temperature. The derived pseudo-thermodynamic parameters 
for the activation process, when considered in conjunction with 
those derived from structurally related saturated compounds 
suggest that resonance contributions to the transition state are 
relatively small. Evidence indicates that the transition state for 
these reactions in water, while being highly polar, is essentially 
that of a bimolecular displacement reaction. R. E. rtson 
and J. M. W. Scott. Chemical Society, Journal, 196}, Apr. 
p. 1596-1604, 


Transamination of Boron-Nitrogen Compounds, Tris. 
(alkylamino )-boranes, bis-( alkylamino)-arylboranes and_ bora. 
zoles undergo a general transamination reaction with primar 
or secondary mono- and polyamines: ~ BN + s NH 3 
> BN’ + > NH. The reaction provides a convenient synthesis 
of aminoboranes. W. D. English, A. L. McCloskey, and H. 
Steinberg. American Chemical Society, Journal, v. 83, May 5, 
1961, p. 2122-2124. 


Heterocyclic Systems With Bridgehead Nitrogen Atoms. 
I. William L. Mosby. vy. XV. 747 pp. 1961. Interscience Pub. 
lishers, New York. (QD331 C42) 


* Synthesis of Thiourea Derivatives. 1. Arylthiocarbamy|. 
piperazine. Eight new compounds, substitutes of thiocarbamy| 
derivatives of piperazines were synthesized. (In Russian.) 
Sintez proizvodnykh tiomocheviny. I. Ariltiokarbamilpiper- 
ziny. N. B. Galstukhova and M. N. Shehukina. Zhurnal 
Obshchei Khimii, v. 31(93), no. 4, Apr. 1961, p. 1090-1092. 


Stepwise Chlorination of 1,1,2-Trifluoro-2-chloroethy| 
n-Propyl Ether. The photochemical chlorination was carried 
out and the products were isolated and identified. J. D. Park, 
L. H. Cummings, G. Pavlow, F. M. Hammock, and J. R. 
Lacher. Journal of Organic Chemistry, v. 26, June 196), 
p. 2085-2088. 


Novel Elimination Reactions Leading to Azacycloheptene 
Derivatives. Two isomeric 1-methyl-4-phenylazacycloheptenes 
have been made by two different elimination reactions. Reasons 
are given for believing these compounds to be cis positional 
isomers, and reaction mechanisms for their formation are 
proposed. Julius Diamond, William F. Bruce, and Floyd T. 
Tyson. Journal of Organic Chemistry, v. 26, June 1961, 
p. 2058-2061. 


4-(2-Cyano-3-maleimidy!) arylamines and Related Colored 
Compounds, 3-Chloro-2-cyanomaleimides react with tertiary 
arylamines by attacking the aromatic ring to give 4-(2-cyano 
3-maleimidy])arylamines, a new class of colored compounds. 
The same compounds can be obtained by the condensation of 
a dihalomaleimide and a metal cyanide in the presence of a 
tertiary arylamine. Dihalomaleic anhydrides and mucohalic acids 
can be substituted for the dihalomaleimides, and metal sub 
finates can be used in place in metal cyanides to give analogous 
compounds. BE. L. Martin, C. L. Dickinson, and J. R. Roland. 
Journal of Organic Chemistry, v. 26, June 1961, p. 2032-2087. 


The Chlorination of 1,1-Dimethylsilacyclopentane and 
1,1-Dimethylsilacyelohexane. The monochlorination of 1,1 
dimethylsilacyclopentane 1,1-dimethylsilacyclohexane tre 
sults primarily in the formation of the chloromethyl! derivatives. 
The addition of free radical catalysts does not substantially alter 
the extent of methyl chlorination, but does result in increased 
attack on the ring carbon £ to the silicon, and decreased attac 
on the ring carbon a to the silicon. The chemistry leading t 
the assignment of structures for the monochloro isomers 
1,1-dimethylsilacyclopentane is discussed. Ralph Fessenden 
and Francis J. Freenor. Journal of Organic Chemistry, v. %, 
June 1961, p. 2003-2006. 


Studies of the Friedel Crafts Reaction on Unsaturated 
Azlactones. 2-Pheny]-4-benzylidene-5(4H)-oxazolone reacts with 
benzene, toluene, m-xylene, and chlorobenzene in the presence 
of anhydrous aluminum chloride to give -benzamide 
acetophenone derivatives. 2-Benzamidoindenone and 2-acetamr 
doindenone are prepared by the action of anhydrous aluminum 
chloride on the corresponding benzylideneoxazolone in carbon 
tetrachloride. The constitution of the products is discussed 
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William Ibrahim Awad and Mohamed Shawkey Hafez. 
Journal of Organic Chemistry, v. 26, June 1961, p. 2055-2057. 


Reaction of Basic Nitriles With Hydrogen Chloride. Cer- 
tain basic nitriles, when heated at an elevated temperature in a 
steam of hydrogen chloride, yielded 2-iminopolymethylenmine 
hydrochlorides which, in some cases, could be converted into 
the corresponding 2-ketopolymethylenimines. F. F. Blicke, A. 
J. Zambito, and R. E. Stenseth. Journal of Organic Chem- 
istry, v. 26, June 1961, p. 1526-1831. 


* About Azasterine. III. Aza-B-Homo-Cholestane-Deriva- 
tives. During the hydration of 38-acetoxy-5-keto-5,6-seco- 
cholestane-6-acidnitril, 38-acetoxy-6-aza-B-homo-cholestane and 
6-aza-B-homo-cholestane are obtained. The Beckmann reactions 
of 38-acetoxy-cholestane-6- and 7-ketoxime, as well as the 
reduction of the lactams obtained with lithium alanate, are 
described. (In German.) Uber Azasterine. III. Aza-B-homo- 
cholestan-derivate. Leo Knof. Annalen der Chemie (Justus 
Liebigs), v. 642, nos. 1-3, Apr. 1961, p. 194-199. 


Cyclic Organic Boron Compounds. V. Infrared Spectra 
of Borazoles and Boroxoles. The infrared spectra of 11 
borazoles and 20 boroxoles, having various substituents, have 
been recorded and assignments have been proposed. The BN 
and BO ring stretching vibrations fall at ~1450 and ~1350 
cm™ for the two classes respectively, but these are of relatively 
little use for diagnosis owing to close correspondence to values 
of B-N and B-O stretching frequencies in appropriate acyclic 
compounds. However, medium-to-strong absorption near 720 
cem™ appears to be characteristic for both classes when sub- 
stituents on the boron atoms can conjugate with the ring and 
this absorption is assigned to one of the out-of-plane ring 
vibrations. The effects of structure on group-frequency shifts 
are considered, as in hyperconjugation in alkylboronic anhy- 
drides. D. W. Aubrey, M. F. Lappert. and H. Pyszora. 
Chemical Society, Journal, 1961, May, p. 1931-1938. 


* Homologous Aldehydes Through Hydrogenolytic Splitting 
of N,-Acyl-3.5-Dimethyl-Pyrazoles. The photolytic and thermo- 
lytic decomposition of diazoketones in the presence of 3,5 
dimethyl pyrazole leads to N,-acyl-3,5-dimethyl pyrazoles. 
N,,Ni’-bis-acyl-3,5 dimethyl] pyrazoles are produced according 
to these two new methods, and according to three further-known 
methods. The reduction of N,-acy]-3,5-dimethyl-pyrazole with 
lithium aluminum hydride results in the relevant aldehydes. 
(In German.) Homologe aldehyde durch hydrogenolvytische 
spaltung von N,-Acyl-3.5-dimethyl-pyrazolen. Walter Ried, 
Gertraude Deuschel, and Antoni Kotelko. Annalen der 
Chemie (Justus Liebigs), v. 642, nos. 1-3, Apr. 1961, p. 121-127. 


* Effects of Tertiary Amines on o-Metallic Arylhalides. IV. 
Reactions of Dialkyl-Allyl-Amines With o-Fluorine-Pheny! 
Magnesium Bromide. The action of dimethyl amine, diethy! 
amine, dipropy! amine, diisopropyl-amine or dibutyl-ally]-amine 
on o-fluorine-phenyl magnesium bromide as dihydrobenzole- 
source leads to the formation of N-alkyl-N-[a-alkyl-ally]]- 
anilines( VII) and N-alkyl-N-phenyl-enamines(X) which dur- 
ing electrolytic recovery are hydrolyzed to N-monoalky] anilines 
and aldehydes. (In German.) Einwirkung von tertiiiren Aminen 
auf o-metallierte Arylhalogenide. IV. Umsetzungen von Dialky]- 
ally-aminen mit o0-Fluor-phenylmagnesiumbromid. Heinrich 
Hellmann and Gotthold Michael Scheytt. Annalen der Chemie 
(Justus Liebigs), vy. 642, nos. 1-3, Apr. 1961, p. 22-27. 


The Chemotherapy of Schistosomiasis. IV. Some Ethers 
of 4-Amino-2-Methoxyphenol. Numerous alky! and substituted 
alkyl ethers of 4-amino-2-methoxyphenol have been prepared, 
together with some related compounds and N-substituted deri- 
vatives. Many of the compounds are schistosomicides. R. F. 
Collins and M. Davis. Chemical Society, Journal, 1961, May, 
p. 1863-1879. 


Sulphur Chloride Pentafluoride: Reaction With Un- 
saturated Hydrocarbons. Sulfur chloride pentafluoride adds to 
certain olefins and chloro-olefins to give 2-chloroalkylsulfur 
pentafluorides: acetylene and propyne give 2-chlorovinyl- and 
2-chloropropeny]-sulfur pentafluoride, respectively. These prod- 
ucts eliminate hydrogen chloride on treatment with potassium 
hydroxide, to give pentafluorosulfur-substituted olefins and 
acetylenes. J. R. Case. N. H. Ray. and H. L. Roberts. Chemical 
Society, Journal, 1961, May, p. 2066-2070. 
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Polyfluoroarenes. III. 
benzene. Pyrolysis of 1-chloro-1,2-difluoroethylene over a 
platinum surface at 600° gave hexafluorobenzene in 14% yield. 
Hexafluorobenzene was not produced by pyrolysis of 1,2-dichlo- 
rodifluoroethylene under a variety of conditions, but low yields 
were obtained by co-pyrolysis with hydrogen. J. M. Birchall, 
R. N. Haszeldine, and A. R. Parkinson. Chemical Society, 
Journal, 1961, May, p. 2204-2206, 


Experiences With Differential Thermal Analysis of Coal 
and Coke. The possibilities of using DTA for assessing the rank 
and coking properties of coal are much overrated. It cannot be 
recommended as a criterion for accurately assessing rank, only 
for distinguishing approximately between lignites, brown coals, 
black coals and anthracites. DTA can be used to follow changes 
arising in coal substance during heating but it is not a reliable 
method for the practical evaluation of the quality of coal or 
of a coking charge. M. F. Kessler and H. Romovdékovd. Fuel, 
v. 40, no. 3, May 1961, p. 161-170. 


* Organophosphrous Compounds. XXIX. Metallic Com- 
pounds and Secondary Phosphine Oxides and Some Re- 
actions. XXIV. Olefines From Aromatic Aldehydes With 
Dipheny! Phosphine Oxide-Sodium. XXVI. Production and 
Properties of Some p-Quinone Phenyl Vhosphazines. ( /n 
German.) Phosphororganische Verbindungen. XXIX. Metall- 
verbindungen sekundirer Phosphinoxyde und einige Umsetzun- 
gen. XXIV. Olefine aus aromatischen Aldehyden mit Diphenyl- 
phosphinoxyd-natrium. XXVI. Darstellung und Ejigenschaften 
einiger p-Chinontriphenylphosphazine. XXIX and XXIV. Leo. 
pold Horner, Peter Beck, and Vicente G. Toscano. XXV1. 
Leopold Horner and Hans-Georg Schmelzer. Chemische 
Berichte, v. 94, no. 5, 1961, p. 1317-1330. 


* Aromaticity in Seven-Membered Ring System. G. S. 


Saharia and B. R. Sharma. Journal of Scientific & Industrial 
Research, v. 20A, Mar. 1961, p. 145-147. 


* New Techniques for the Marking of Triolein By **'I and 
“Br. Proposes the use of iodine monobromide in acetic solution 
for marking triolein either with *“I or with “ Br. Preliminary 
tests showed that the fixation of BrI on ethylene links could be 
performed in heterogeneous phase, in the absence of any organic 
solvent. The technique is described in detail as well as methods 
for purifying and controlling labeled triolein used for medical 
diagnostics. (In French.) Nouvelle technique de marquage de la 
trioléine par ‘“'I et “Br. Jean-Albin Berger, Gaston Meyniel, 
Henri Renault, Paul Blanauet. and Robert Coudert. Socicté 
Chimique de France, Bulletin, 1981, no. 5, May, p. 955-959. 


Addition of lodine Halides to Fluorinated Olefins. I. 
The Addition of lodine Monofluoride to Halogenated 
Olefins. The most effective source of iodine monofluoride was 
the system iodine and iodine pentafluoride (21, + IF;->5IF ) 
in the presence of a catalyst. The novel iodides CFsCFICF;, 
CF,CFCII, CF,CCl.I, CF,;CHCII and CFysCHFI were formed 
by the addition of iodine monofluoride to CF,=CFCF;,, CF 
CFC], CF.=CCl, CF.=CHCI and CF.=CHF, respectively. 
Murray Hauptschein and Milton Braid. American Chemical 
Society, Journal, v. 83, May 20, 1961, p. 2383-2386. 


* Synthesis of Some §-Phenyl-d-l-Alanine Derivatives. Deter- 
mines the structure of N-oxide of n-dimethylamine-pheny! 
alanine. It is possible to obtain n-dialyl aminopheny! alanines 
by alkylation with alkyl sulfates of n-aminobenzyl-N-acety] 
aminodiethyl malonic ester. (In Russian.) Sintez nekotorykh 
proizvodnykh §-fenil-d,!-alanina. B. L. Moldaver and Z. V. 
Pushkareva. Zhurnal Obshchei Khimii, v. 31(93), no. 5, May 
1961, p. 1560-1569. 


* Production of Stable Salts of 4.5.5-Trimethyl-2-phenyl- 
dihydrofurylium-2.5. 4,5,5- Trimethy]-2-pheny!-2-oxydihydro- 
furane-2,5 unknown in the free state forms stable salts of di- 
hvdrofurylium: perchlorate, ferrichloride, chlorostannate and 
chloroplatinate. By reaction of perchlorate of dihydrofurylium 
with magnesium methyl iodide, 2,2,3,5-tetramethyl-2-phenyl 
dihydrofurane-2,5, unknown in the literature, is obtained, which 
confirms the presence of a dihydrofurane ring in the 4,5,5- 
trimethyl-2-pheny! dihydrofurylium-2-salts. (In Russian.) Polu- 
chenie prochnykh solei 4.5.5-trimetil-2-fenildi-gidrofuriliia-2.5. 
A. Fabritsky. Zhurnal Obshchei Khimii, v. 31(93), no. 5, May 
1961, p. 1548-1551. 


A New Synthesis of Hexafluoro- 


a 
c 
4 
d i 
e 
. 
| 
| 
: 
- 2037. 
f 
atives. | 
alter 
reased 
attack 
ing to 
ots ol ‘ 
onden 
rated | | 
with 
y 
iz 


759 


* Synthesis of Dihydrofurane Derivatives. The method of 
the intensities of the spectra of the combination scattering light 
was used successfully in determining the structure of the 
products of reaction of -bromo-f-nitrostyrene with active 
methylene components. (In Russian.) Sintez proizvodnykh digi- 
drofurana. A. 8S. Sopova, V. V. Perekalin, and la. S. Bobo- 
vich. Zhurnal Obshchei Khimii, v. 31(93), no. 5, May 1961, 
p. 1528-1532. 


* Nitration of 1-Methylanthraquinone. During the nitration 
of 1-methylanthraquinone the nitrogroup enters into the fourth 
position. The following compounds were synthesized: 4 amino- 
1-methylanthraquinone, its acetyl and benzoyl derivatives, 4 
nitro- and 4-aminoanthraquinone-1l-carboxylic acids. (In Rus- 
sian.) Nitrovanie i-metilantrakhinona. V. Ia. Fain and Val. L. 
Plakidin. Zhurnal Obshchet Khimii, v. 31(93), no. 5, May 
1961, p. 1588-1589. 


* A Contribution to the Study of o-Quinones. XVI. Re- 
action and Addition With 3-Methoxy-o-quinone. XVII. 
Preparation and Behavior During Addition of o-Quinones 
of 6,7 Benzotropolone. XVIII. The Addition of Alcohols 
to Some o-Quinones. (In German.) Zur Kenntnis der 
o-Chinone. XVI. Additionsreaktionen mit 3-Methoxy-o-chinon. 
XVII. Darstellung und Additionsverhalten von o-Chinonen des 
6.7-Benzotropolons. XVIII. Die Anlagerung von Alkoholen an 
einige o-Chinone. XVI and XVIII. Leopold Horner and 
Siegfried Géwecke. XVII. Leopold Horner, Siegfried 
Géwecke, and Walter Diirckheimer. Chemische Berichte, v. 
94, no. 5, 1961, p. 1267-1298. 


* Some Derivatives From Xanthogenic Acids. The trans- 
formation of a-chlorohydrins by the effects of xanthogenates 
into alkylene esters of trithiocarbonic acid was confirmed. 
Alkoxymethyl and carbomethoxy] esters of butylxanthogenic acid 
and dimethyl ester of thiodiformic acid were synthesized. (In 
Russian.) Nekotorye proizvodnye ksantogenovykh kislot. 8. M. 
Gurvich and R. Ia. Belova. Zhurnal Obshchei Khimii, vy. 
31(93), no. 5, May 1961, p. 1631-1635. 


* Alkylation of Alkane Sulfamides. I. Alkylation of 
Alkane Sulfamides by Secondary Alcohols. Studies the re- 
action of alkylation of these sulfamides by secondary alcohols 
in 80% sulfuric acid with satisfactory yields of alkane sulfonyl 
monoalkyl amide, and examines the alkylation of alkane sulf- 
amides by benzhydrol in glacial acetic acid in the presence of 
zine chloride with production of alkane sulfonic a-amino- 
diphenylmethane derivatives. (In Russian.) Alkilirovanie alkan- 
sul’famidov. I. Alkilirovanie alkansul’famidov vtorichnymi 
spirtami. S. I. Burmistrov and V. I. Markov. Zhurnal 
bshchet Khimii, v. 31(93), no. 5, May 1961, p. 1665-1668. 


* Production and Properties of Monohalogenated 3-Keto- 
A‘:*-diene Steroids. Starting from these steroids, the produc- 
tion of 3-keto-A**-diene monohalogenated in the 2a-, 4th or 
6th position, and of 2a- or 6 metoxy-3-keto-A‘** diene-steroids 
and of their products of transformation, was described. The 
compounds halogenated in the 2a- or 4th position were partly 
obtained by surprising rearrangements from 6-halides. The 
magnetic nuclear resonance spectra of the new compounds were 
discussed. (In German.) Darstellung und Eigenschaften mono- 
halogenierter 3-Keto-A‘-*-diene-steroide. Klaus  Briickner, 
Bruno Hampel, and Uwe Johnsen. Chemische Berichte, v. 94, 
no. 5, 1961, p. 1225-1240. 


The Chemistry of Selenophene. XXXII. §-Diketones of 
the Selenophene Series. Condensation of 2-acetoselenophene 
with esters of acetic trifluoracetic, benzoin, furane-2, and 
thiophene-2-carboxylic acids leads to the production of non- 
symmetric 8-diketones, where along with the selenophene cycle, 
there is a methyl, trifluoromethyl, phenyl, furyl, or thienyl 
radical; condensation of selenophene-2-carboxylic acid leads to 
the symmetric di(selenonyl-2) methane. (In Russian.) Khimiia 
selenofena. XXXII. s-Diketony riada selenofena. Iu. K. 
Iur’ev and N. N. Mezentsova. Zhurnal Obshchei Khimii, v. 
31(93), no. 5, May 1961, p. 1449-1452. 


Solvent Effects in the Oxidation of Camphor Hydrazone 
by Mercurie Oxide. The rate at which camphor hydrazone is 
oxidized by mercuric oxide has been shown to be of the same 
order of magnitude for a variety of reaction solvents. When 
ethanol-d, was used as a solvent, no deuterium was incorporated 
in the tricyclene produced. These findings support the mecha- 
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nism proposed by Meerwein for this reaction, and also have , 
bearing on the related alkaline decomposition of camphor 
tosylhydrazone. The nature of the heterogeneous step of this 
oxidation is briefly discussed. William Reusch, Mirko w, 
DiCarlo, and Lee Traynor. Journal of Organic Chemistry, y. 
26, June 1961, p. 1711-1713. 


The Synthesis of Derivatives of Fluorene and Fluor. 
anthene. Neil Campbell, John T. Craig, and Kenneth Nichol, 
Royal Society of Edinburgh, Proceedings, Sec. A, Mathematical 
| Physical Sciences, v. 65, pt. 3, 1959-60, p. 223-230. (Q4] 
R80.7p Vis.) 


The Synthesis of I, 6-Naphthyridine. The synthesis of 1, 2 
3, 4+tetrahydro-I, 6-naphthyridine and I, 6naphthyridine js 
described and the ultra-violet spectra of these and related sub- 
stances are discussed. B. M. Ferrier and Neil Campbell, Royal 
Society of Edinburgh, Proceedings, Sec. A, Mathematical and 
Physical Sciences, v. 65, pt. 3, 1959-60, p. 231-236. (Q4] 
R80.7p Vis.) 


CHEMISTRY—PHYSICAL (ORGANIC 
AND INORGANIC) 


* Use of lon Exchange Membranes in Hydrometallurgy of 
Uranium. A study of the perspectives offered by the use of the 
electrodialysis method in hydrometallurgy. The method permits 
elimination of the excess acidity of sulfuric acid, nitric acid and 
hydrochloric acid solutions. Sodium ions also can be removed 
from carbonated U solutions. (In Russian.) Primenenie jionit- 
nykh membran v gidrometallurgii urana. B. N. Laskorin and 
N. M. Smirnova. Atomnaia Energiia, vy. 10, no. 4, Apr. 196], 
p. 353-361. 


* Observations Concerning the Effects of Light on Niobium 
Compounds. Under solar light Nb oxide precipitated from 
solutions containing certain foreign elements assuming a blue 
coloration in the presence of air. The purified oxide assumes the 
same color in an atmosphere deprived of O. In sealed tubes the 
solutions containing Nb in the presence of different organic sub- 
stances assume a blue tint which can be observed with low 
amounts of Nb. (In French.) Obsevations sur l’action de la 
lumiére sur les composés du niobium. Fernand Villemaine. 
Société Chimique de France, Bulletin, 1961, p. 828-830. 


* Catalytic Halogenation in a Concentrated Medium. V. 
The Iodination of the Aromatic Nucleus by Iodine Chloride. 
In a given reaction medium the iodination of m-xylene by IC! 
corresponds to a 3-order as compared with the halogenated com- 
bination, and to a l-order as compared with the hydrocarbon. 
The speed of reaction is diversely influenced according to the 
solvent in which the reagents are dissolved. Certain effects ob- 
served can be explained by referring to the associations formed 
by ICI with the aromatic or nonaromatic constituents of the 
mixture. (In French.) L’halogénation catalytique en milieu con- 
centré. V. L’ioduration du noyau aromatique par le chlorure 
diode. André H. Nevens. Société Chimique de France, Bulletin, 
1961, no. 4, Apr., p. 719-725. 


* Polarographic Reduction of Triethyl Lead Hydroxide. 
The polarographic behavior of this hydroxide was studied in 
buffer solutions within a wide range of concentration of the H 
ions in neutral salt and alkali solutions. The reduction of the 
hydroxide on a dropping Hg cathode occurs through the forma- 
tion of a free radical (C2H;)sPb. (In Russian.) Poliarogra- 
ficheskoe vosstanovlenie gidrookisi trietilsvintsa. I]. A. Korshw- 
nov and N. I. Maliugina. Zhurnal Obshchei Khimii, vy. 31(93), 
no. 4, Apr. 1961, p. 1062-1067. 


* Hydration of a Triple Bond With the Aid of Mereury 
Ions Deposited on Cationites, and Mechanism of the Re 
action. Hydration of acetylene and acetylene alcohols with the 
help of cationites with deposition on them of bivalent Hg ions 
in aqueous medium was obtained. The catalyst is analogous 
the Kucherov catalyst and loses its activity with time. The 
catalyst of hydration of the triple bond is the divalent Hg ion. 
(In Russian.) Gidratatsiia troinol sviazi s pomoshch’iu ionov 
rtuti, osazhdennykh na kationitakh, i mekhanizm reaktsii. S. 4 
Vartanian, S. K. Pirenian and N. G. Nanasian. Zhu 


Obshchei Khimii, v. 31(93), no. 4, Apr. 1961, p. 1269-1272. 
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* Using a Photocolorimeter in Determining the Production 
of Solubility of Thorium Hydroxide. The pH value at the 
beginning of intense dissolution of Th(OH), was found to be 
equal to 3.6. The dissolution and deposition of this hydroxide 
begin between pH 3.60 and pH 4.10. The activity of the hy- 
droxide at 22 C equals 2.10°*°. The effects of the concentration 
of a KNOs solution on the pH of the Th(OH), solution were 
determined. (In Russian.) Primenenie fotokolorimetra dlia 
opredeleniia proizvedeniia rastvorimosti gidrookisi toriia. P. N. 
Kovalenko and K. N. Bagdasarov. Zhurnal Prikladnoi Khimii, 
y. 34, no. 4, Apr. 1961, p. 789-794. 


* Investigations in the Tungsten-Silicon-Germanium Sys- 
tem. In the W-Si-Ge ternary system a ternary phase with ap- 
proximately the following composition Wo. .Siv.s:Ges os is formed; 
furthermore Si is substituted by Ge in WSi. up to about 15 at.%, 
in W;-Sis(Tl) up to about 5 at.%. A fundamental! distribution 
of the phase fields is given. (In German.) Untersuchungen im 
System: Wolfram-Silicium-Germanium. H. Nowotny, F. Bene- 
sovsky, and C. Brukl. Monatshefte fiir Chemie, y. 92, no. 2, 
May 1961, p. 365-370. 


* The Structure of HfAl. HfAl crystallizes rhombically with 
the following lattice constants: a 10.81; b = 3.24»; c 4.27. 
kX. E. This special type of structure is determined and dis- 
cussed. (In German.) Die Struktur von HfAl. H. Boller, H. 
Nowotny, and A, Wittmann. Monatshefte fiir Chemie, vy. 92, 
no. 2, May 1961, p. 330-334. 


* Radiochemical Sensitization by Semiconductors. The 
radiochemical formation of phenol can be sensitized by semi- 
conductors. This process depends on a mechanism similar to 
that involved in the formatoin of H.O.. The energy absorbed 
by the sensitizer was determined: this permitted the calculation 
of the number of moles of phenol formed per 100 ev absorbed. 
(In French.) Sensibilisation radiochimique par les semi-con- 
ducteurs. Jacques Preve and Roger Montarnal. Journal de 
Chimie Physique, v. 58, Apr. 1961, p. 402-408. 


* Analytical Application of the Potentiometric Surface 
Method. The method described permits the investigation of the 
conditions of the multi-component system of a solution with 
very simple means and relatively few measurements. It is ap- 
plied in the case of the determination of ammonia complexes of 
bivalent Cu. (In German.) Analvtische anwendung der Methode 
der Potentiometrischen Oberfliche. A. Swinarski and J. 
Wojtezak. Acta Chimica Academiae Scientiarum Hungaricae, 
v. 26, nos. 1-4, 1961, p. 381-391. 


* Camphor Cryoscopy With Very Small Amounts of Sub- 
stance. Describes a cryoscopic method for the determination of 
the molecular weight of organic substances in microgram 
amounts. The new process can be applied to liquids if the tip 
of an injection needle is used for the amount weighed in, in- 
stead of a Pt wire. Pertinent literature is discussed. (In Ger- 
man.) Campher-Kryoskopie mit Kleinsten Substanzmengen. M. 
Sobotka. Acta Chimica Academiae Scientiarum Hungaricae, v. 
26, nos. 1-4, 1961, p. 503-510. 


* Polarographic Investigations in Anhydrous Ethylene Di- 
amine. IV. The “Polarographie Anion Effect”. This special 
effect is described as the functional relationship between the half 
wave potential of cations and the depolarizer-anion, and is at- 
tributed to ion-dipole formation between depolarizer cation and 
depolarizer anion. Hence this effect is to be expected in solu- 
tions with a low dielectric constant and in the case of very dif- 
ferent dissociation constants of the compounds with the same 
cation. (In German.) Polarographische Untersuchungen in was- 
serfreiem Athylendiamin. IV. Der “polarographische Anionen- 
effekt”. G. Schéber and V. Gutmann. Monatshefte fiir Chemie, 
v. 92, no. 2, May 1961, p. 292-295 


* Photochemical Reduction of Thionine by V*'-lons. The 
bleaching rate increases with increasing pH and with acetone 
addition when the acetone concentration increases. The photo- 
reduction occurs only when at the same time a slower reduction 
takes place in the dark. (In German.) Die photochemische Re- 
duktion des Thionins durch V**-Ionen. R. Havemann, H. 
Pietsch, and E. Sachse. Zeitschrift fiir Waissenschaftliche 
Photographie, Photophysik und Photochemie, v. 54, nos. 10-12, 
1960, p. 185-197. 


o 
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* A Contribution to the Decarbonization Theory. By means 
of theoretical assumptions concerning the chemical balances 
in the H.O-CaO-CO, system, some equations were found in 
order to interpret the evolution of the concentration of the in- 
dividual ion types as well as the p- and m-values during de- 
carbonization. Between decarbonizing through H-exchange and 
decarbonizing through lime addition, relationship was deter- 
mined permitting a common explanation. The results were con- 
formed by tests. (In German.) Ein Beitrag zur Theorie der 
Entkarbonisierung. H. Galster. Vereinigung der Grosskessel- 
besitzer, Mitteilungen, no. 71, Apr. 1961, p. 99-104. 


* Vapor Pressure Curve of Solid Molybdenum Trioxide. 
Studies the measurement of this curve by the Knudsen effusion 
method at temperatures between 600 and 700 C and takes into 
account the association of the vapor with (MoO,), and 
(MoO;),. The vapor pressure equation is log p (ImmHg) 
-19.361/T + 19.376. (In German.) Die Dampfdruckkurve des 
festen Molybdiintrioxyds. R. Hérbe, O. Knacke, and K. E. 
Prescher. Zeitschrift fiir Erzberghbau und Metallhiittenwesen, 
v. 14, May 1961, p. 232-234. 


* Tests to Verify the Oxygen Determination in Molybde- 
num According to the Vacuum-Hot-Extraction Method With- 
out a Metal Bath. The application of the new type of test 
specimen preparation confirms that the bathless method to deter- 
mine O in Mo is fully usable and is superior to the bath tech- 
nique. (In German.) Versuche zur Uberpriifung der Sauer- 
stoffbestimmung in Molybdiin nach dem Vakuum-Heissextrak- 
tionsverfahren ohne metallbad. K. Friedrich. Acta Chimica 
Academiae Scientiarum Hungaricae, vy. 28, nos. 1-3, 1961, p. 
187-192. 


* Three New Aspects of Chromatography in Gaseous Phase. 
Explains that “high performance” capillary columns and others 
are not more effective than the classical columns; describes the 
adsorption of solutions at the surface of a liquid phase film and 
introduces the new concept of Kovats concerning the “indices of 
retention”. (In French.) Trois aspects nouveaux de la chromato- 
graphie en phase gazeuse. Paul Chovin. Société Chimique de 
France, Bulletin, 1961, no. 5, May, p. 875-881. 


* Apparent Potential Theoretical Diagram pO* of the 
Different Types of Sulfur in the Molten LiCI-KCI Eutectic. 
Describes the different types of S at different degrees of oxida- 
tion, in solution, in this eutectic at 480 C. The theoretical dia- 
gram drawn represents the variation of the apparent potential 
of different oxide reducing systems as a function of pO*= = 
- log/O*-| where |O*"| is the concentration of the ions O* in 
the solution. ( In French.) Diagramme théorique potentiel ap- 
parent—pO*~ des différentes espéces du soufre dans l’eutectique 
LiCI—KC] fondu. Reger Molina. Société Chimique de France, 
Bulletin, 1961, no. 5, May, p. 1001-1005. 


* Infrared Spectra of Thiophane Homologs and Their Aryl 
Derivatives. I]. (In Russian.) Infrakrasnye spektry gomologov 
tiofana i ikh aril proizvodnykh. II. Iu. K. Tur'ev, E. G. 
Rozantsev. and Iu. P. Egorov. Moscow, Universitet, Vestnik, 
Seriia II, Khimiia, v. 16, no. 2, Mar.-Apr. 1961, p. 65-71. 


* A Study of the Basicity and Decomposition of Tungstic 
Heteropolyacids (h.p.a.) By the Derivated Polarography 
Method. The number of dissociated from the heteropolyacids, 
the systems of neutralization with NaOH and the synthesized K 
combinations and were studied. 
The saturated tungstic heteropolyacids correspond to the gen- 
eral formula H(<-,)[R®-W,;:O.] where R = B, Si, P, and n is 
the valence of the central ion. In the case of meta-tungstic acid 
R H. but does not act as the central ion. (In French.) 
Etude sur la basicité et la décomposition des hétéropolyacides 
(h. p. a.) tungstiques au moyen de la méthode polarographique 
dérivéé. Raluca Ripan, Alexandru Duca, Marianal Puscasu, 
and Doina Stéanescu. Société Chimique de France, Bulletin, 
1961, no. 4, Apr., p. 765-772. 


* Study of Mixed Organic Magnesium Solutions. (5th Re- 
port). Action of the Grignard Derivatives on the Aldehydes. 
The effects of ethyl magnesium bromide on propanal and chloral 
were studied under different experimental conditions. The 
products of reduction (for propanal) and of addition (for 
chloral ). were shown beside the main products. A mechanism of 
formation of the product of reduction, differing from that 
proposed for the reduction of ketones, was suggested. (In 
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French.) Etude des solutions organomagnésiennes mixtes. (5¢ 
mémoire). Action des dérivés de Grignard sur les aldéhydes. 
Raymond Hamelin. Société Chimique de France, Bulletin, 
1961, no. 5, May, p. 926-930. 


The Radiochemistry of Gold. One of a series of mono- 
graphs on radiochemistry of the elements. Includes a review of 
the nuclear and chemical features of particular interest to the 
radiochemist and a discussion of problems of dissolution of a 
sample and counting techniques. J. F. Emery and G. W. 
Leddicotte. 34 pp. May 1961. National Academy of Sciences, 
National Research Council, Washington, D. C. (QD601 
N21.6g) 


Magnetic Properties and Optical Absorption Spectrum of 
K.:ReCl,. A phenomenological theory of certain physical prop- 
erties of the (ReCl,)*- complex ion is presented. The ion can 
be described in terms of a set of parameters which includes the 
strength of the octahedral ligand field, the Coulomb integrals, 
the spin-orbit coupling constant and the orbital reduction 
factors. J. C. Eisenstein. Journal of Chemical Physics, v. 34, 
May 1961, p. 1628-1648. 


* Mechanism of Nitrobenzene Reduction on Pd-Electrode. 
It was established that reduction proceeds according to a com- 
bined mechanism, principally conforming to the electronic one. 
(In Russian. ) O mekhanizme electrovosstanovleniia nitrobenzola 
na Pd-elektrode. 4. V. Shashkina. Moscow, Universitet, Vest- 
nik, Seriia II, Khimiia, y. 16, no .2, Mar.-Apr. 1961, p. 12-18. 


* Effects of Organic Sulfuric Compounds on the Synthesis 
Process on Iron Catalysts. An Fe-Cu catalyst can be used in 
the synthesis process on gas containing a different amount of 
organic sulfuric compounds up to 500 mg/m". Its activeness 
depends on the amount of combined S. In the case of a synthesis 
under 10 atm. and 225 C the catalyst keeps its activeness when 
it recovers from 4 to 5% S from the gas. With an increase in 
pressure up to 30 atm. and of temperature up to 240 C the 
catalyst continues to keep activeness until 7% of S is absorbed. 
(In Russian.) Vliianie organicheskikh sernistykh soedinenii na 
protsess sinteza nad zheleznymi katalizatorami. O. A. Muzov- 
skaia and I. B. Rapoport. Khimiia i Tekhnologiia, Topliv i 
Masel, v. 6, no. 5, May 1961, p. 5-10. 


* Methods of Production of Sodium Alkyl Sulfates and 
Their Technical and Economic Evaluation. Describes the 
roduction of these sulfates from alcohols obtained by oxidizing 
iquid paraffins, or by the hydration of aliphatic acid esters, or 
by direct hydration of fatty acids, and the simultaneous produc- 
tion of these sulfates and of higher fatty acids in a continuous 
process of oxidation of liquid paraffins in the presence of boric 
acid. (In Russian.) Metody proizvodstva natriialkilsul’fatov i 
ikh tekhniko-ekonomicheskaia otsenka. B. A. Brunshtein and 
V. L. Klimenko. Khimicheskaia Promyshlennost’ 1961, no. 4, 
Apr., p. 31-35. 


* Solubility of Acetylene, Carbon Dioxide and of Higher 
Acetylene Hydrocarbons in the Dimethylformamide-W ater 
System. In the interval of pressures investigated the solubility 
of acetylene, carbon dioxide, methyl acteylene and vinyl 
acetylene in dimethyl formamide with up to 15% water at tem- 
peratures between 25 and 120 C is described by the Henry 
equation. The solubility of diacetylene even in the region of 
low pressures (up to 100 mm Hg col.) does not obey Henry’s 
law, but is well described by the Krichevskii-II’inskaia equa- 
tion. (In Russian.) Rastvorimost’ atsetilena, dvuokisi ugleroda 
i vysshikh atsetilenovykh uglevodorodov v_ sisteme dimetil- 
formamid-voda. G. E. Braude, I. L. Leites. and I. V. Dedova. 
Khimicheskaia Promyshlennost’, 1961, no. 4, Apr., p. 10-15. 


* Complex Thorium Compounds With Trioxy Glutaric 
Acid. By physicochemical and preparative methods, studies 
were made of the reaction of thorium nitrate with trioxyglutaric 
acid, sodium trioxyglutarate and sodium bitrioxyglutarate within 
a wide pH range. The following compounds of Th with tri- 
oxyglutaric acid were formed: (ThOH ).( HsGl)s; Th(OH)H.GI- 
2H.O; 
Th(OH).(H,Gl).s. Structural formula were proposed. (In Rus- 
sian.) O kompleksnykh soedineniia toriia s_trioksiglutarovoi 
kislotot O. E. Zviagintser and L. G. Khromenkor. Zhurnal 
Neorganicheskoi Khimii, v. 6, no. 5, May 1961, p. 1074-1083. 
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* Spectrophotometric Investigation of the Reaction of the 
Complex Formation of Plutonium(IV) From Arsenazo, 
This type of investigation revealed that in the PuCl,-H,R-HC). 
H:O systems examined, either the Pu( OH )H,R’ compound o 
the PuHsR* compound are formed having the following char. 
acteristics at 20 C: molar coeffiicent of light extinction: 
Essomu = 2.20-10', 2.17-10*, constants of com 
plex formation respectively 3.6-10° and 4.8-10°. At pH 2.99 
there is a maximum yield of the compounds. (In Russian, ) 
Spektrofotometricheskoe issledovanie reaktsii kompleksoobra. 
zovaniia plutoniia(IV) s arsenazo. A. E. Klygin and V, K 
Pavlova. Zhurnal Neorganicheskoi Khimii, v. 6, no. 5, May 
1961, p. 1050-1054. 


* Reaction of Plutonium Dioxide With Acid Ammonium 
Fluoride in the Absence of Water. Describes a new method ty 
determine the heat resistance and the structure of the jp. 
termediate compounds and of the final product. (In Russian.) 
Reaktsiia dvuokisi plutoniia s kislym ftoristym ammoniem 
otsutstvie vody. la. Maly, I. Peka, M. Talash, and M. Tympi, 
Radiokhimiia, v. 3, no. 2, 1961, p. 195-198. p 


* Investigation of the Pu(!Y) State in Diluted Nitric Acid 
Solutions. As a result of a simultaneous use of different meth. 
ods: adsorption on glass, ultrafiltration, centrifugation, migra. 
tion in electric field, it was found that at a concentration of 
6.8-10°°M Pu(!V) is on the ionic state up to pH 2.8, in the 
pseudocolloidal state for pH = 2.8-7.5 and in a true colloidal 
state for pH == 7.5-12.0. (In Russian.) Issledovanie sostoianiig 
Pu(lV) y razbavlennykh rastvorakh azotnoi kisloty. V. I. Gre 
benshchikova and lu. P. Davydov. Radiokhimiia, y. 3, no. 2 
1961, p. 155-164. 


* Effects of Salting Out in the Extraction of Uranyl] Nitrate 
by Cyclohexane. A series of absorption curves of aqueous solv 
tions of uranyl nitrate in growing concentration of LiNO, 
NaNOs, Mg(NOs)2, and Ca( NO;). was determined, 
as well as the curves of dependency of the coefficients of e 
traction of uranyl nitrate with a wavelength of 404, 414, and 
426 mmk on the salting out concentration, and the curves of 
dependency of the coefficients of distribution of uranyl nitrate 
between cyclohexane and water on the same concentration. (In 
Russian.) Deistvie vysalivatelef na ekstraktsiiu nitrata uranila 
tsiklogeksanonom. S. Mints and A. Ugnevskaia. Radiokhimiia, 
v. 3, no. 2, 1961, p. 137-143. 


* A Contribution to the Problem of the Formation of 
Uranium Oxysulfide of the 2US.-UO. Composition. Ra- 
diographic phase and chemical analyses revealed that during the 
heating of UO, CS. vapors between 900 and 1100 C an ow- 
sulfide of the above composition is not formed. As a result of 
heating UO, in a carbon bisulfide current at 900 C, an oxysulfide 
of the UOS composition is obtained. At higher temperatures 
(1001-1100 C) the §-form of the U disulfide is obtained. (In 
Russian.) K voprosu ob obrazovanii oksisul’fida urana sostava 
2US.-UO.. K. M. Dunaeva and E, A. Ippolitova. Moscow, 
Universitet, Vestnik, Seriia I1, Khimiia, v. 16, no. 1, Jan.-Feb. 
1961, p. 54-56. 


* Kinetics of Heterogeneous Crystallization in the Forma 
tion of an Organic Block. A new method is described for the 
study of the dependence of the varying volume of crystalline 
phase on time by means of the measurement of the specific in- 
ductive capacitance. (In Russian.) Kinetika geterogennoi kris 
tallizatsii pri obrazovanii organicheskogo slitka. V. G. Zaremba. 
Inzhenerno-F izicheskit Zhurnal, v. 4, no. 5, May 1961, p. 74-80. 


* Effects of the Structure of Compounds on the Kinetics 
and Direction of Their Catalytic Hydration. I. Energy of 
the Conjugation and Kinetics of the Catalytic Hydration of 
Benzene, Pyridine and Pyrrole. Studies the kinetics of the 
liquid phase hydration of benzene, pyridine and pyrrole it 
acetic acid solution on a Rh catalyst, and determines the 
potential of the last catalytic process in time. The speed com 
stants of hydration for benzene, pyridine and pyrrole at 20€ 
are arranged in increasing series in the succession indicated. Is 
the same sequence these compounds are arranged according 
to the increasing displacement of the potential of the éatalyst 
toward the cathodic side. (In Russian.) O vliianii struktuy 
soedinenii na kinetiku i napravlenie ikh kataliticheskogo gidt- 
rovaniia. I. Energiia sopriazheniia i kinetika kataliticheskoge 
gidrirovaniia benzola, piridina i pirrola. A. A. Balandin, M. b 
Khidekel, and V. V. Patrikeev. Zhurnal Obshchet Khimii, ¥. 
31(93), no. 5, May 1961, p. 1416-1423. 
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COATINGS 


* New Fluorescent Pigments. Discusses their use for letter- 
ress and offset inks. Inland and American Printer and 
Lithographer, v. 147, no. 2, May 1961, p. 61 + 1 page. 


Sodium-Graphite Interaction and Graphite Protective 
Coatings. The coatings examined included Cr, Ni, Zr, ZrC, 
WC, SiC, SisN:, and MoSis. None of the coatings, tested by 
soaking in static sodium at 1000 F, gave satisfactory protection. 
J. J. Gill. U. S. Atomic Energy Commission, NAA-SR-6094, 
May 1, 1961, 18 pp. ( UF 767 Un3.1na Contin. ) 


Advanced Paint Chemistry. XVI. Theoretical Considera- 
tions. The review of tautomerism is concluded, and the account 
of modern views on the electronic interpretation of organic re- 
actions continues with discussions of hydrogen bonding and 
chelate compounds. Phillip M. Fisk. Paint Manufacture, v. 31, 
May 1961, p. 167-169. 


Pressure Reaction of Maleic Esters With Vegetable Oils. 
When safflower oil reacts with 100% excess maleate, SO, 
catalyst, and hydroquinone inhibitor at 290° for 1 hr, 80 to 
90% yields of adduct fraction, based on linoleate, are obtained. 
W. R. Miller, E. W. Bell, J. C. Cowan, and H. M. Teeter. 
American Oil Chemists’ Society, Journal, v. 38, May 1961, 
p. 235-237. 


Hydrocarbon Resins in Paper Coatings. Work on Piccopale 
(polydiene ) and Piccolyte (polyterpene) resins shows that they 
are largely hydrogenated cyclic with no aromatic structure. 
Paul O. Powers and James F. Pflum. Industrial and Engineer- 
ing Chemistry, v. 53, May 1961, p. 371-374. 


* Alkyd Resins—Recent Trends. HI. Polyfunctional Acids 
and Anhydrides for Alkyds. Concerns newer types of di- and 
polyfunctional acids and anhydrides which have shown pos- 
sibilities in alkyd resins. Paint and Varnish Production, v. 51, 
no. 6, May 1961, p. 59-61. 


Paint Finishes for Refrigerators. Although dealing pri- 
marily with specialized paint finishes for refrigerators, much of 
what is said is equally relevant to the whole field of paint 
finishing. Many of the remarks concerning the nature and choice 
of paint, the assessment of covering power, and the methods of 
application, will be found invaluable to manufacturers. R. A. 
Fiddler. Industrial Finishing (London), v. 13, May 1961, p. 54 
+ 3 pages. 


* Synthetic Resins. VIII. Styrene-Butadiene Copolymers. 
Solvent solutions of styrene-butadiene resin find use in formulat- 
ing nontoxic coatings for use in the food industry. Harold P. 
Preuss. Metal Finishing, v. 59, May 1961, p. 56 + 4 pages. 


* Mechanism of the Electrochemical Corrosion of Iron 
Under Insulation Coatings. III. Investigation of the Work 
of Macrocorrosion Couples Formed on Partial Insulation of 
the Metal Surface With Protective Films. The work of a 
couple formed on contact of a clean-surface metal with that 
covered by thin insulating films has been investigated. In- 
dependent of the material of the insulating layer, coated elec- 
trodes of Fe, Al, Cu, and Zn in couple with the corresponding 
uncovered electrodes are always cathodic. It has been shown 
that, in general, the presence of a discontinuous insulating film 
on the surface of a metal leads to ennobling of the stationary 
electrode potential and to considerable localization of the cor- 
rosion process in the pores and defects of the film. (In Russian. ) 
Mekhanizm elektrokhimicheskoi korrozii metallov pod uzolia- 
tsionnymi pokoytiami. III. Issledovanie raboty makrokorrozion- 
nykh par obrazuiushchikhsia pri chastichnoi izoliatsii pover- 
khnosti metalla tonkimi zashchitnymi plenkami. N. D. Toma- 
shov, Yu. N. Mikhailovsky, and V. V. Leonov. Zhurnal 
Fizicheskoi Khimii, v. 35, no. 4, Apr. 1961, p. 736-742. 


* The Impact of Polyurethanes on Yacht Finishing. Ad- 
ee are listed. Product Finishing, v. 14, May 1961, 
p. 127-128, 


* A Method of Hiding Power Determination and Its Ap- 
Plication as an Aid to Paint Formulation. Contrast hiding 
ratio (C.H.R.) values for differing thicknesses of dry paint are 
ound by taking reflectance measurements on films applied to 
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black and white printed tinplate by a spraying technique. P. I. 
Adams. Oil & Colour Chemists’ Association, Journal, v. 44, 
May 1961, p. 295-307. 


* A Critical Examination of the Use of Gas Chromatography 
for the Qualitative Determination of Oil Content in Or- 
ganic Coatings. The identification of oils was a simple task. 
When oils are heat-treated, limed or blown, molecular growth 
and viscosity increases result. This was evidenced by diminished 
percentages of the polyunsaturated ester peaks recorded on a 
chromatogram. In such cases, oil identification was found to be 
assisted by a polymer estimation technique. Walter L. Zielin- 
ski, Jr.. William V. Moseley, Jr.. and Richard C. Bricker. 
Official Digest, v. 33, May 1961, p. 622-634. 


* Fluorescent Printing Inks. William R. Duncan. American 
Ink Maker, v. 39, May 1961, p. 46 + 2 pages. 


How to Porcelain Enamel Magnesium. Allows application 
of low-temperature porcelain enamels to Mg alloys. H. K. 
DeLong. Metal Products Manufacturing, v. 18, June 1961, p. 60 
+ 2 pages. 


* Hexahydrophthalic Anhydride in Alkyd Resins. Results in- 
dicate that this anhydride imparts low viscosity to resin solutions 
of high solids content. S. Edmund Berger and A. J. Kane. 
Official Digest, v. 33, May 1961, p. 597-606. 


Surface Coatings Protect Parts During Heat Treatment. 
Coatings applied before heat treating have proved effective in 
facilitating scale removal or preventing oxidation. Their use can 
result in economies in heat treating where production quantities 
are low but surface protection of parts is needed. Etrie L. 
Stone and Leopold Albertin. Metal Progress, v. 79, no. 6, 
June 1961, p. 103 + 4 pages. 


* Non-Electrolytic Chromate Treatments and Coatings. A 
survey. W. T. Lee. Metal Finishing Journal, v. 7, no. 77, May 
1961, p. 169 + 7 pages. 


Epoxy Resins in Solvent-Free Coatings. Survey considers 
the contributions made by epoxy resins and associated materials. 
P, A. Dunn. Corrosion Technology, v. 8, May 1961, p. 133-136. 


Solvents For Nitrocellulose Lacquers. I. L. M. Barakan. 
Paint Technology, v. 25, May 1961, p. 21-29. 


The Performance of Tioxide Pigments in a Ball Mill. 
Considers the various aspects of the operation. Not limited to 
Tioxide. Paint Technology, v. 25, May 1961, p. 30 + 6 pages. 


Refractory Coatings for Tungsten. For protection of W 
against oxidation up to 3300 F, only silicide coatings are suitable. 
The most practical method was to place W in direct contact 
with the siliciding agents to produce the silicide coatings. 
Protecting layers of ZrO. with intermediate layers of WSi. were 
investigated, but showed no particular advantage. C. G. Goetzel 
and P. Landler. Planseeberichte fiir Pulvermetallurgie, v. 9, 
nos. 1-2, Apr. 1961, p. 36-38. 


* Aluminum Finishing Progress. Finds organic finishing a 
practical method for protection of Al and aluminum alloy sur- 
faces but emphasizes that proper preparation is essential. 
Norman I. Gaynes. Metal Finishing, vy. 59, June 1961, p. 75 
+ 4 pages. 


* Alkyd Resins—Recent Trends. IV. Use of Fatty Acids, 
Fatty Oils and Non-Fatty Acids in Alkyd Manufacture. The 
above are considered. Paint and Varnish Production, v. 51, no. 
7, June 1961, p. 42-44. 


* Reactions of Ozone. V. A New Method of Determining 
Unsaturation Values of Fatty Acids and Oils by Ozone. Fills 
the need for a simple, reliable, quantitative method for deter- 
mining olefinic unsaturation. 4. Maggiolo and A, L. Tumolo. 
American Oil Chemists’ Society, Journal, v. 38, June 1961, 
p. 279-280. 


Organic Coating Technology. Pigments and Pigmented 
Coatings. Provides the student and new technical man in the 
paint and raw material industries with a concise but com- 
prehensive manual of the chemistry, manufacture, and applica- 
tions for the raw materials and finished products of the paint 
industry. The single authorship of these two volumes maintains 
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throughout both books a consistent tone without repetition and 
a balance between basic concepts and the practical aspects or 
technology of the subject. Sufficient discussion of basic theory 
is included to provide a working knowledge of the physics and 
chemistry of pigments and coatings; specific formulations are 
offered in support of basic theory. Henry Fleming Payne. v. 
II. 725 pp. 1961. John Wiley & Sons, New York. (TP978 P290) 


* Recent Trends in Solvents for the Coating Industry. 
Robert H. Duzy. Paint and Varnish Production, y. 51, no. 7, 
June 1961, p. 37 + 3 pages. 


* Coal Tar Coating and Resin Base Primers. Presents data 
on resin-base primers used with coal tar enamels; the primers 
are of the chlorinated rubber type. F. Whittier. Pipe Line News, 
v. 33, June 1961, p. 41 + 2 pages. 


* The Use of Unsaturated Polyesters in Lacquer Manu- 
facturing. A literature review on the polymerization of un- 
saturated polyester lacquers is followed by a description of dif- 
ferent methods of stabilization and prevention of air inhibition. 
The influence of solvents, pigments and fillers is discussed, and 
the properties of lacquers and films made of them are described 
(hardness, resistance to weather, water, light, heat, abrasion, as 
well as adherence). The testing of properties of lacquer films 
and methods of wood lacquering are also studied. (In German. ) 
Lacktechnische Anwendung ungesiittigter Polyester. G. Hesse 
and U. Wachter. Plaste und Kautschuk, vy. 8, Apr. 1961, p. 
216-221. 


* Symposium on Thermosetting Acrylic Resins. Consists of 
the following papers: Thermosetting Compositions From the 
Reaction of Acrylamide Interpolymers With Formaldehyde; 
Coatings Based on Acrylamide Interpolymers; Thermosetting 
Compositions Based on Acidic Copolymers Crosslinked With 
Diepoxides; Acrylic Coatings Crosslinked With Amino Resins; 
and Epoxy Resins in Thermosetting Acrylics. Official Digest, 
v. 33, June 1961, p. 679-746. 


* Surface Drying of Linseed Oil Emulsion Paints. The 
above has been observed in the first half hour after application. 
Neither kind of thickener nor small variations in water content 
appeared to have an important effect on surface-dry time or 
water sensitivity of the nonionic paint formulations studied. 
Films from the ionic formulations exami had poor water 
resistance but could be improved by using hydroxyethy! cellulose 
as a thickener. 4. W. Schwab, et al. Official Digest, v. 33, 
June 1961, p. 747-758. 


CONTROL SYSTEMS, COMPUTERS, 
AUTOMATION, CYBERNETICS, AND 
SYSTEMS ENGINEERING 


* Design of Automatic Control Systems. The method allows 
selection of the simplest regulator type and determines its para- 
meters either analytically or by logarithmic frequency char- 
acteristics. (In Russian.) Raschet sistem avtomaticheskogo 
regulirovaniia. Iu. I. Borodin and V. N. Plotnikov. Avtomatika 
i Telemekhanika, v. 22, no. 4, Apr. 1961, p. 511-523. 


* Concerning Properties of One-Loop Automatic Control 
System. Stability conditions of some types of one-loop systems 
are represented as interdependence of critical power gain and 
parameters of separate units that permits the determination of 
some properties of the systems. (In Russian.) K voprosu o 
svoistvakh odnokonturnykh sistem regulirovaniia. L. G. Sobolev. 
Avtomatika i Telemekhanika, v. 22, no. 4, Apr. 1961, p. 530-535. 


Air-Traffic Terminal Controller Computes and Sends In- 
structions. Ground-based air traffic control system simultane- 
ously governs 18 arrivals and six departures, depends on radar 
surveillance. R. Meuleman and S. D. Moxley, Jr. Electronics, 
v. 34, no. 21, May 26, 1961, p. 47-51. 


* Analytical Design of Controllers. IV. The problem of 
analytical design of controllers optimized according to the in- 
tegral square error is solved by the dynamic programming 
method. (In Russian.) Analiticheskoe konstruirovanie regulia- 
torov. IV. A. M. Letov. Avtomatika i Telemekhanika, vy. 22, 
no. 4, Apr. 1961, p. 425-435. 
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* On a Method of Correction of Dynamic Properties of 
Automatic Control Systems. Paper deals with a method of 
correction for an automatic control system based on change of 
the system structure via deviation signs of controlled parameters 
before and after system elements which are to be corrected, (Jn 
Russian.) Ob odnom metode korrektsii dinamicheskikh svoisty 
sistem avtomaticheskogo regulirovaniia. V. S. Lerner. Apto. 
matika i Telemekhanika, v. 22, no. 4, Apr. 1961, p. 443-456, 


Transistor Amplifier Controls Remote Appliances. Ut. 
sonic device has seven-transistor circuit, operates with double. 
fulcrum relay. Electronics, vy. 34, no. 21, May 26, 1961, p. 59, 


A Block Diagram Compiler. A computer program known a 
BLODI, which accepts for an input a source program writtep 
in the BLODI language, is described. The BLODI source 
language corresponds closely to an engineer’s block diagram of 
a circuit and is easily learned, even by persons not familiar with 
computing machines. The input code consists essentially of de. 
signating the connectivity of a number of boxes drawn from an 
alphabet of about 30 types. These types include amplifiers, delay 
lines, counters, etc., which are familiar to designers of electronic 
circuits. John L. Kelly, Jr.. Carol Lochbaum, and V. A, Vys. 
sotsky. Bell System Technical Journal, vy. 40, no. 3, May 196], 
p. 669-676, : 


Computers for Manufacturing—Automatic Decision-Mak. 
ing Aids Production. Productivity can be sharply increased by 
using automatic decision-making and control devices as an in- 
tegral part of production operations. Explains how to apply com- 
puters advantageously to different production tasks. A, H. 
Kuhnel. Tool and Manufacturing Engineer, v. 46, no. 7, June 
1961, p. 95-98. 


Semiconductors Improve Reliability of Steel-Mill Control 
Equipment. A solid-state circuit for controlling motors on a 
steel strip welding and coiling line replaces environment. 
sensitive electromechanical devices with transistors, silicon con- 
trolled rectifiers and photocells. T. E. DeViney. Electronics, y. 
34, no. 23, June 9, 1961, p. 104-107. 


Controls Speed Turning—NC Unit Replaces Lathe Hand. 
wheels and Levers. Removal of hesitation and uncertainty from 
the control of lathe operations can increase efficiency and reduce 
the production cycle by as much as 87%. The system discussed 
accepts both operator and tape commands readily. Robert E. 
McKee. Tool and Manufacturing Engineer, v. 46, no. 7, June 
1961, p. 78-82. 


* Data Handling by Computers and Utilization of the Re- 
sultant Information in Control Loops. The use of computers 
in normal control systems is surveyed with particular considera- 
tion of the measurement of the controlled variable, in data 
sampling, and in displacement or position control systems. (In 
German.) Messwertverarbeitung mit Hilfe von Rechengeriiten 
und Ausnutzung der Ergebnisse in Regelkreisen. E. Kroch- 
mann. Regelungstechnik, v. 9, no. 4, Apr. 1961, p. 137-143. 


Thermoplastic Recording. A technique that is practically 
instantaneous, providing storage densities up to 40-million bits 
of information per square inch is described. Frequency response 
exceeds 40 mc, and both image and sequential information can 
be recorded. Its versatility and practicality are illustrated by 
noting its broad field of application. A. Spencer. Electrical En 
gineering, v. 80, June 1961, p. 439-442. 


* The Computer-Related Sciences (Synnoetics) at a Uni- 
versity in the Year 1975. The reader is asked to imagine that 
this is a reprint of an address to an alumni audience in the yeat 
1975 by the president (a famous historian) of one of the major 
universities in the U.S. Following the text of the address is 4 
verbatim transcript of the question-and-answer period that er 
sued. Louis Fein. American Scientist, v. 49, no. 2, June 1961, 
p. 149-168. 


* Digital Telemetering Techniques. Defined as an informe 
tion-transmission operation in which meter information is proc 
essed from source to receiving point in digital form. In t 
operation, the information is developed in digital form at the 
source, is transmitted in this form over a long-distance link, : 
is digitally received and processed at the receiving point. 4 
Brothman, E. H. Brothman, and R. D. Reiser. Communic 
tion and Electronics, 1961, no. 54, May, p. 81-90. 
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* Automatic Control of Contact Boilers. Studies the theory 
of the contact oxidation of SO, the correlation between the 
operating magnitudes of the multiple-stage contact boiler under 
steady or unsteady conditions, the selection of the control design 
on the basis of the control requirements as a function of steady 
conditions of operation and of the time involved by the control 
processes, the choice of the rated values of the control mag- 
nitudes and of the production capacity according to the design 
conditions of the installation. (In German.) Die automatische 
Regelung von Kontaktkesseln. Dionys Singer. Chemische Tech- 
nik, v. 13, no. 3, Mar. 1961, p. 159-164. 


Multiaperture-Core Counters Give Nondestructive Storage 
Readout. Use of these all-solid-state counters in the time- 
sequencing logic circuits of a missile guidance control system is 
typical of its possible applications. W. R. Johnston. Electronics, 
y. 34, no. 24, June 16, 1961, p. 62-64. 


* Industrial Hydraulic Circuits. I. Basie Sequencing Meth- 
ods. Advantages of hydraulics as a means of producing motion 
and force, and its adaptability to many methods of interlocking 
and sequencing related machine movements, are becoming in- 
creasingly recognized in industry. Because of the versatility of 
hydraulics, several alternate circuits can often be devised to 
produce a desired result. Jacques Carpenter. Automation, vy. 8, 
June 1961, p. 71-76. 


Digital Applications of Magnetic Devices. Provides the 
necessary theory for the design of the major digital magnetic 
circuit types, and complete design examples of several specific 
systems. Permits the determination of the solution to such 
problems as: the suitability of a magnetic circuit; the specific 
component types to be employed; design procedures necessary 
to design complete systems; specific steps and equations in- 
volved in circuit design; and, in great detail, the particular 
effects of specific parameters of magnetic-core characteristics 
and geometry on circuit design and performance. Albert J. 
Meyerhoff, George H. Barnes, Stanley B. Disson, and George 
E. Lund, editors. 604 pp. 1960. John Wiley & Sons, New York. 
(TK7888.3 M57d) 


* Contributions to Information Theory for Abstract Alpha- 
bets. Some results centering around B. McMillan’s theorem in 
information theory. The paper is presented in the abstract 
setting developed by A. Perez. Alexandra Ionescu Tulcea. 
Arkiv for Matematik, v. 4, nos. 2-3, 1961, p. 235-247. 


ELECTRICAL ENGINEERING 


* Theory of One-Core Magnetic Amplifier With Sym- 
metric Non-Linear Resistance Rectifying Load Current. It is 
shown that current in a-c circuit has a constant component 
proportional to signal magnetizing direct current when sym- 
metric nonlinear resistance is switched in successively with a 
one-core reactor. An expression for current constant component 
in d-c circuit is obtained which determines connection between 
the current constant component in the load net and an input 
signal. (In Russian.) Teoriia odnoserechnikovogo magnitnogo 
usiliteliia s vypriamleniem toka nagruzki simmetrichnym neli- 
neinym soprotivleniem. Tai Tse-Hsin. Avtomatika i Tele- 
mekhanika, vy. 22, no. 4, Apr. 1961, p. 483-492. 


A Quick Method for Calculating Transistor Amplifier 
Cirenits. If the hybrid parameter fy. is neglected, as may be 
done for calculations in practice, the transistor can be treated 
a8 a current amplifier in a way analogous to the valve as a 
voltage amplifier. A useful quantity is the transfer impedance 
with which many characteristics of the circuits with feedback 
can be easily calculated. It is shown that an input impedance 
of several megohms is attainable with a special type of feed- 
back. R. R. Vierhout and A. J. H. Vendrik. Electronic En- 
sneering, v. 33, June 1961, p. 375-381. 


Control Pulse Generation for a Digital Differential 
Analyser. Design and circuit details of a transistorized digital 
differential analyzer dealing with control pulse generation. While 
in essence the theory of the generation is merely one of pulse 

vision, the processes by which this is accomplished are un- 
usual, particularly in the case of those associated with the 


parallel logic in the machine. P. L. Owen, M. F. Partridge, and 
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T. R. H. Sizer. Electronic Engineering, v. 33, June 1961, 


p. 364-371. 


Low Impedance Capacitor Design With Special Applica- 
tion to Filters. Investigates methods of reducing the series 
inductance of conventional capacitors. The properties of the 
actual capacitive part of such capacitors are investigated and 
the knowledge gained leads to an improved method of con- 
nection for filter capacitors which enables their losses to help in 
the filtration. C. W. McCutchen and I. D. Howard, Electronic 
Engineering, v. 33, June 1961, p. 349-353. 


Carrier Phase Reversal Transmits Digital Data Over 
Telephone Lines. A 1950 cps carrier signal is reversed in phase 
every time a digital one is to be transmitted, and left un- 
modulated for zeros. Timing at the receiver is recovered from 
axis crossing of the incoming information. J. R. Masek. Elec- 
tronics, v. 34, no. 21, May 26, 1961, p. 56-58. 


A Pushbuttom PBX Switchboard. The GOSA PBX switch- 
board, recently designed at Bell Laboratories, is a departure 
from tradition that results in a new versatility for an old and 
service-proven Bell System device. O. C. Olsen and J. G. 
Walsh. Bell Laboratories Record, v. 39, May 1961, p. 161-164. 


* Selection of the Distance Between Towers for Stringing 
Overhead Aluminum-Sheath Power Cables. Some increase of 
the mechanical strength is obtained by raising the distance be- 
tween supports of cables with Al-sheathing up to 4 and 7 
meters. (In Russian.) Vybor rasstoianit mezhdu oporami pri 
prokladke silovykh kabelef s aliuminievol obolochkol v vozdukhe. 
V.V. Bolotnin, I, A. Avinovitskii, V. L. Blagonadezhin, and 
G. E. Khromchenko. Elektrichestvo, 1961, no. 5, May, p. 9-12. 


* A Method to Determine the Optimum Frequency for a 
Small Induction Motor. The most advantageous frequency 
for low-power motors of the enclosed type differs according to 
the insulation properties, the intensity of the thermal load, and 
the dimensions of the motor. For motors with shaft manual 
electric drills with a shaft requiring 1.0 to 1.5 kwt, the follow- 
ing are the most suitable frequencies: cotton insulation and 
natural cooling—100 cy/sec; cotton insulation and outer blow- 
ing—150 cy/sec; fire-resistant insulation and intense outer 
blowing—200 cy/sec. (In Russian.) Metod opredeleniia optimal’- 
nol chastoty malomoshchnogo asinkhronnogo dvigatelia. I. P. 
Fil’. Elektrichestvo, 1961, no. 5, May, p. 44-47. 


* Permissible Electric Field Intensities on Paper-Oil In- 
sulation of Apparatus Working in D. C. Transmission Sys- 
tems. This type of intensity can be selected on the basis of the 
ionization characteristics. The intensity of the ionization proc- 
esses must not exceed the intensity of the initial stage of un- 
steady ionization during alternating intensity (1-5.10°° k/sec). 
With the existing relationships between the operating intensities 
in the electric D. C. transmission, the radial and longitudinal 
dimensions of the insulation apparatus are obtained by over- 
voltages or their corresponding experimental voltages. (In Rus- 
sian.) Dopuskaemye naprazhennosti dlia bumazhno-maslianot 
izoliatsii apparatov, rabotaiushchikh v elektroperedachakh pos- 
toiannogo toka. G. S. Kuchinskit and D. A, Kaplan. Elek- 
trichestvo, 1961, no. 5, May, p. 64-68. 


Electromagnetic Energy Transmission and Radiation. 
Treats electromagnetic waves and oscillations in one-, two-, and 
three-space dimensions, using time-domain, complex-frequency- 
domain, and energy points of view. Avoids the more formal 
procedures of boundary-value problem solution by employing 
a method of field synthesis. This approach involves study of 
elementary solutions in empty space, in enough detail to make 
clear in advance the kinds of boundary condition simple com- 
binations of them will require. Richard B. Adler, Lan Jen 
Chu, and Robert M. Fano, 621 pp. 1960. John Wiley & Sons, 
New York. (QC670 Ad59e ) 


The Theory and Design of Inductance Coils. V. 6G. 
Welsby. 232 pp. 1960. John Wiley & Sons, New York. (QC645 
W46t2 ) 


* Wound Cores Improve Transformer Performance. Ex- 
tends the benefits of wound cores to three-phase transformers 
which include size and weight saving, improved cooling, and 
the various electrical advantages of balanced magnetic circuits. 
Couros Ghaznavi. Electro-Technology, v. 67, no. 6, June 1961, 
p. 67-71. 


Bi 
b 
| 
c 
d 
. 
ontrol e 
nment- 
con- 
viCS, 
| 
9g 
= h by 
i 2: 
= 
k 


771 


Industrial Electronics and Control. Approaches the elec- 
tronic theory of rectification, amplification, and oscillation 
through solid-state theory rather than by way of the vacuum 
and gaseous tubes. Examines such recent developments as solid- 
state thyratrons, cryotrons, and cold cathode vacuum tubes. 
This represents a modern approach to industrial electronics. 
Royce Gerald Kloeffler. 2nd Ed. 540 pp. 1960. John Wiley & 
Sons, New York. (TK7815 K69i2) 


Transistor Cascode Circuit Improves Automatic Gain 
Control in Amplifiers. Presents an improved method of apply- 
ing AGC to transistor i-f tuned amplifiers that overcomes, to a 
great extent, the problems that have plagued previous AGC 
circuits. J. F. Perkins, Jr. Electronics, v. 34, no. 22, June 2, 
1961, p. 49-51. 


Error Statistics and Coding for Binary Transmission Over 
Telephone Circuits. About 2000 hours of noise data on various 
digital data telephone links are analyzed with respect to the 
applicability of coding theory to such links. The analysis in- 
dicates that coding for error correction is inefficient for such 
systems, but that coding for error detection, along with feed- 
back, is remarkably simple and effective. A. B. Fontaine and 
R. G. Gallager. I.R.E. Proceedings, vy. 49, June 1961, 
p. 1059-1065. 


* A Low-Level Linear Rundown Circuit for Pulse-Height to 
Pulse-Width Conversion. The two-transistor circuit analyzed 
here is desirable because of its size and economy. The circuit 
uses one transistor for the constant-current generator and an- 
other for an emitter-follower. Waveforms obtained from both 
experimental and theoretical analysis correlated well enough to 
plot them as a single waveform. David L. Endsley, W. W. 
Grannemann, and Thomas Summers. Communication and 
Electronics, 1961, no. 54, May, p. 150-152. 


* Commutation and Destructive Oscillation in Diode Cir- 
cuits. Considers investigation and testing of the above and the 
study of how commutation may cause destruction of unprotected 
cells. The tests were made on 9/16-inch-diameter alloyed 
p-type silicon rectifiers of 1.6-cm* (centimeters squared) junc- 
tion area. Istvan Somos. Communication and Electronics, 1961, 
no. 54, May, p. 162-172. 


Electromagnetic Theory and Engineering Applications. 
Presents a single text which contains the essentials of field 
theory and then shows their application to distributed-parameter 
circuits, particularly transmission lines. John B. Walsh, 286 pp. 
1960. The Ronald Press Co., New York. (QC670 W16e) 


* Traces of Electricity in Metals. Examines how far traces 
of electricity in metals possess specific properties connected 
with electric energy as a cause of troubles, and studies these 
effects in the metal mass, the metal surface, on metallization 
(fine deposition by condensation of the metal evaporated in the 
light are or spark), and electric corrosion. (In German.) Elek- 
trizitiitsspuren an Metallen. F. Maresch. Elektrotechnik und 
Maschinenbau, vy. 78, no. 9, May 1, 1961, p. 329-332. 


* Unifilar Track Circuits With a DSR-12 Type Relay. A 
circuit of this type with a series condenser possess a high shunt- 
sensitivity and has a critical length of 900 m at tm min = 0.5 
om:km and C = 1 mkf and 1100 m at tm min = 0.5 om-km 
and C = 0.5 mkf. Parallel connection of the condenser is not 
recommended. A ferroresonance track circuit with a DCR-12 
relay possesses high shunt-sensitivity and requires low power. It 
operates steadily at ry min = 0.5 om-km with a 1500 m length. 
(In Russian. ) Odnonitochnye rel’sovye tsepi s rele tipa DSR-12. 
M. V. Kurovskii. Avtomatika, Telemekhanika i Sviaz’, 1961, 
no. 5, May, p. 8-11. 


* Electrolytic Condensers in Alternating Current Circuits. 
When a.c. circuits of high capacitance condensers have to be 
applied, nonpolar electrolytic condensers of the ES type can be 
used, or, in their absence, polar condensers arranged in a non- 
polar circuit diagram. For a nonpolar connection, condensers of 
the KE type, in a vertical position, are suitable. The possible 
temperature of overheating of the condensers must be calculated 
beforehand. (In Russian.) Elektroliticheskie kondensatory v 
tsepiakh peremennogo toka. A. I. Breido. Avtomatika, Tele- 
mekhanika i Sviaz', 1961, no. 5, May, p. 32-34. 
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ELECTROCHEMISTRY 


* Effect of Electrolysis Conditions on the Formation and 
Growth of Anodie Oxide Films on Aluminum. Describes the 
results of electron microscopic studies of anodic oxide films on 
aluminum (99.99% Al) formed in 4N H.SO, solution of 05 ¢ 
current density 25, 50 and 100 ma/cm* and voltages of 29 95 
and 27 v. The principal relationships in the formation ang 
eee of anodic oxide films permitting coatings of pre. 
determined structure to be formed were investigated. (In Rus. 
sian.) Vliianie uslovi elektroliza na formivovanie u_ rost anod. 
nykh okisnykh plenok na aliuminii. F. P. Zalivalov, M,N 
Tyukina, and N. D. Tomashov. Zhurnal Fizicheskot Khimi, 
v. 35, no. 4, Apr. 1961, p. 879-886. 


* Discharge Potential and Electro-osmosis in a Hydroear. 
bon Medium. This potential can be very high, hence the pos- 
sibility of electro-osmosis in a direction contrary to the flow 
with resulting decrease of the yield. This decrease permits the 
determination of a minimum thickness of the double electric 
layer. (In French.) Potentiel d’écoulement et électroosmose en 
milieu hydrocarbure. Jean Briant. Comptes Rendus Hebdoma. 
daires des Séances de [Académie des Sciences, v. 252, no. 19 
May 8, 1961, p. 2878-2880. 


Electroplating Chromium Directly on Aluminum, 4 
chromium-plating process is described using direct current of 
nature heretofore considered unsuitable for practical plating 
The electrodepositing current is related to the chromium hydride 
mechanism of deposition for providing relatively soft Cr of 
sufficiently low stress for direct deposition on Al. The Cr has 
lustrous sheen and needs color buffing only to bring to full 
brilliance or can be plated with bright nickel (instead of color- 
ing) and with the same chromium which is mirror bright over 
bright nickel plate. Also, the bright chromium is free from 
porosity and from cracks at thicknesses affording significant in- 
crease in corrosion protection as shown by corrosion in outdoor, 
CASS and Corrodkote exposures. Charles L. Faust, Glenn R. 
Schaer, and Donald E, Semones. Plating, v. 48, June 1961, 
p. 605-612. 


Need Precision? Don’t Overlook Electroforming. Making 
a metal part by electroplating over a removable mandrel js 
often thought to be a costly technique. But it needn’t be if you 
know the latest mandrel systems, plating alloys and design 
methods. Here’s a review that brings you up-to-date. W. A. 
Safranek, Product Engineering, v. 32, no. 23, June 5, 1961, 
p. 44-49. 


The Scope for Further Study of Anodic Oxide Films on 
Aluminium. Some controversial aspects of the anodizing of 
aluminum and of the sealing of the porous oxide film ob 
tained by this method are discussed. Problems requiring further 
study include the mechanism of formation of porous films, aging, 
absorption of dyes and colored chemicals, pore closure by seal 
ing, the chemistry of sealing, and the criterion of adequate pore 
closure for corrosion-resistant applications. G. C. Wood. Metal- 
lurgia, v. 63, May 1961, p. 221-222. 


Lithium Hydrogen Fuel Cell Seen Feasible. Unit is de 
signed for zero gravity operation, and a power output of 
500-w. Donald R. Snoke and John M. Fuscoe. SAE Journal, 
v. 69, June 1961, p. 68-69. 


Electrowinning Molybdenum: Preliminary Studies. De 
scribes the electrowinning of Mo directly from pure or impure 
molybdenum trioxide (MoO;) by fused-bath electrolysis in a 
open graphite cell without need of a protective inert atmosphere. 
Current efficiencies of 80 to 90% were obtained. H. J. Heinen 
and J. B. Zadra. U.S. Bureau of Mines Report of Investigations 
5795, 1961, 8 pp. (TN21 Un3r Room 290) 


A Contribution to the Study of the Hydrogen Overvoltage 
in Alloy Electrodes. Studies the cathodic H overvoltage @ 
alloy electrodes in sulfuric acid medium from the point of view 
of the electron theoretic representations in alloy analysis. 
a-phases of the Hume-Rothery alloys of Ag with Cd, In, Sa, 
and Sb were investigated. In each alloy there was an increase ® 
overvoltage as compared with pure Ag. On the basis of the 
contemporary theories concerning the mechanism of the cathodic 
H separation of Ag, the results, in accordance with the a 
cussion of the electronic factor in catalysis, can be explained by 
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the resulting change of the chemisorption heat. (In German. ) 
Zur Wasserstoffuberspannung — an Legierungselektroden. K. 
Gossner, Chr Léffler, and G.-M. Schwab. Zeitschrift fiir 
Physikalische Chemie (Frankfurt), v. 28, nos. 3-4, May 1961, 


p. 229-244. 


ELECTRONICS 


* Wire Frequency Resonator in Telemetering. The opera- 
tion of a wire frequency resonator used for industrial tele- 
metering is considered. Main calculation correlations are given. 
The results of the experimental analysis are discussed. The wire 
generator circuit is described. (In Russian.) Strunnyi chastot- 
nyidatchok dlia teleizmereniia. Iu. I. Pivovarov and Ju. M. 
Tsodikov. Avtomatika i Telemekhanika, vy. 22, no. 4, Apr. 1961, 
p. 539-542. 

* To Theory of Selective Rectification of Voltage Even 
Harmonics by Means of Symmetric Non-Linear Electrical 
Resistances. One circuit is considered for selective rectification 
of voltage even harmonics designed on symmetric nonlinear elec- 
trical resistances. Application of the circuit in output net of a 
ferrosound (or magnetic amplifier of an even harmonic type) is 
treated too. Simple formula is given which permits estimation 
of sensitivity of such a sound. Experimental data confirm 
theoretical results. (In Russian.) Kteorii selektivnogo vypri- 
amleniia chetnykh garmonic napriazheniia pri pomoshchi sim- 
metrichnykh nelineinykh electricheskikh soprotivlenii. A. I. 
Kadochnikov, L. A. Fridman, and R. L. lanus. Avtomatika 
i Telemekhanika, v. 22, no. 4, Apr. 1961, p. 501-508. 


* Bandpass Transistor Amplifiers. A determinant method is 
given for the analysis of the amplitude and phase responses of 
tuned amplifiers using transistors with complex internal feed- 
back coupled by four- or two-terminal filter networks. Cor- 
rection terms for a practical tuning procedure are presented. 
The form is well suited to electronic computation by which 
means multistage bandpass amplifiers may be dealt with. C. J. 
McCluskey. Electronic Technology, vy. 38, May 1961, p. 
183-186. 


* Two-Element Aerial Array. Use of “multi-frequency” car- 
rier waveform to improve directivity. V. G. Welsby. Electronic 
Technology, v. 38, May 1961, p. 160-163. 


* Thyratron Transistor Amplifier. Operation of a thyratron 
transistor amplifier is considered in which triodes are com- 
pletely open up to the moment when collector current passes 
across the null. (In Russian.) Usilitel’na poluprovodnikovykh 
triodakh v tiratronnom rezhime. M. V. Ol'Shvang. Avtomatika 
i Telemekhanika, vy. 22, no. 4, Apr. 1961, p. 493-500, 


Parasitic Excitation of Circular Antenna Arrays. A method 
of calculating the radiation pattern of a circular antenna array 
of parallel monopoles or dipoles using symmetrical components 
is presented. The results obtained when only one element of 
the array is excited are not particularly good. However, if an 
additional element is added at the center of the array a fairly 
good directional pattern results. The sidelobe level is dependent 
upon the tuning of this central element, and a graphical analysis 
is given which optimizes this tuning. Calculated and measured 
patterns are shown and compared. Sidelobe levels of 15 db, 
and a beamwidth of 78° are typical. The principal advantage 
of this antenna lies in the fact that the pointing of the beam can 
be changed by simply changing the element that is excited. 
T. L. Simpson and J. D. Tillman. IRE Transactions on An- 
tennas and Propagation, v. AP-9, no. 3, May 1961, p. 263-267. 
(TK1 In6.6ap Vis. ) 


On the Guided Propagation of Electromagnetic Wave 
Beams. Any field in a half-space can be described by a con- 
tinuous spectrum of cylindrical waves. If this spectrum com- 
prises substantially only waves whose propagation constant is 
very close to the plane wave propagation constant, the field 
can be resolved into a set of elementary wave beams which are 
characterized by Laguerre polynomials. They satisfy orthogo- 
nality relations like the wave modes in a waveguide. The ele- 
mentary beams or “beam modes” can be reiterated and guided 
by reconstituting the cross-sectional phase distribution at certain 
intervals, Reiterative beams are utilized in the beam waveguide. 
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The finite size of the phase resetting devices effects a modifica- 
tion of the reiterative beam modes and causes diffraction losses. 
These losses decrease very rapidly with increasing diameter of 
the phasing devices. G. Goubau and F. Schwering. IRE Trans- 
actions on Antennas and Propagation, v. AP-9, no. 3, May 
1961, p. 248-256. (TK1 In6.6ap Vis. ) 


A Theory of Antenna Performance in Scatter-Type Re- 
ception. A reception model is used in which the receiving 
antenna views a set of radio sources on a hypothetical celestial 
sphere. For each such set of sources possible, a “matched” 
antenna excitation exists which maximizes received power. As- 
suming random fluctuations in the radio source consistent with 
those observed in the transhorizon phenomenon, statistical prop- 
erties of the received power are derived for the optimized 
antenna. Similar properties are then investigated for standard 
diversity systems. A significant “gap” is found to exist between 
the performance of existing or contemplated systems and the 
theoretical optimum. S. Stein and D. E. Johansen, IRE Trans- 
actions on Antennas and Propagation, v. AP-9, no. 3, May 1961, 
p. 304-311. (TK1 In6.6ap Vis.) 


Design of a High-Resolution Electrostatic Cathode Ray 
Tube for the Flying Spot Store. A cathode-ray tube is re- 
quired for the flying spot store of an experimental electronic 
switching system. This tube is used to obtain random access, 
by optical means, to 2.5 x 10° bits of information stored on a 
photographic plate. High degrees of both resolution uniformity 
and faceplate optical quality are required to achieve large 
storage capacity and error-free performance. H. G. Cooper. 
Bell System Technical Journal, vy. 40, no. 3, May 1961, 


p. 723-759. 


Modifying Vidicon Camera Chain for Slow-Sean Tele- 
vision Systems. Reducing TV scan rates allows use of a low- 
power, narrow-band transmitter, Analyzes a typical camera and 
explains how the problems were overcome. F. F. Martin and 
C. T. Shelton. Electronics, vy. 34, no. 23, June 9, 1961, 
p. 101-103. 


* Key Problems in Microelectronics. An objective examina- 
tion in terms of: materials, techniques, reliability, yields, costs, 
standards, and design integration, Alex. E. Javits. Electro- 
Technology, v. 67, no. 6, June 1961, p. 61-66. 


* A Contribution to the Calculation of the Spectrum at 
the Output of a Nonlinear Quadripole. This spectrum was 
determined by taking into account the action of two harmonic 
vibrations and noise on the quadripole. The method used was 
based on the distribution of the voltampere characteristic into 
regions and by the algebraic summation of the spectrum com- 
ponents corresponding to each region. The change of the 
relationships of the outputs of the signal and noise in limiters 
according to a maximum and minimum was analy zed. (In Rus- 
sian.) K raschetu spektra na vykhode nelineinogo chetyrékhpo- 
liusnika. B. V. Telov. Radiotekhnika, vy. 16, no. 5, May 1961, 
p. 26-34. 
* Performance of a Hysteresis Detector During the Action 
of Pulses of Composite Forms. Determines the relationships 
for the calculation of the pulse response of a hysteresis detector 
according to a known constant time during the action of pulses 
of different forms on the detector (rectangular, cosinusoidal, 
sin € 
—— functions and triangular). A dual circuit-peak detector, 
used in some radio interference measurers, is given. (In Rus- 
sian.) Rabota inertsionnogo detektora pri vozdelstvii impul'’sov 
slozhnykh form. I. A. Fastovskii. Radiotekhnika, vy. 16, no. 5, 
May 1961, p. 51-59. 
* Characteristics and Applications of Microwave Spark 
Oscillators. Finds that a spark dipole immersed in kerosene 
radiates damped microwave packets at the recurrence frequency 
of several megacycles determined by the instantaneous value 
of power-supply voltage. The theory that the higher, as well as 
the fundamental mode, resonant frequencies of a waveguide 
filter can be found by the method of Fourier transform of the 
standing-wave pattern, has been confirmed. Tadasu Kawano. 
Microwave Journal, vy. 4, May 1961, p. 77-83. 


* Compensated Electromagnetic Horns. The most important 
advantage of the compensated horns over rectangular horns 
lies in the fact that the equalization of the E- and H-plane pat- 
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terns is present for all polarizations in the compensated horns, 
while this pattern equalization is obtainable only for a single 
linear polarization in rectangular horns. James J. Epis. Micro- 
wave Journal, vy. 4, May 1961, p. 84-89. 


Techniques for Microwave Breakdown Measurements. 
Bell Laboratories has developed tests that detect faults in wave- 
uide circuits that may be used in defense radar systems. T. E. 
ardis. Bell Laboratories Record, v. 39, May 1961, p. 165-169. 


* Cireuit and Static Calculation of an Electron-Transistor 
Trigger. Describes a main circuit and a static calculation of a 
new element with two stable conditions. This element, built on 
a tube and a transistor, differs from usual triggers by sim- 
plicity, high reliability, and low transistor requirements. (Jn 
Russian.) Skhema i staticheskiY raschét elektronno-tranzistor- 
nogo triggera. G. G. Men’shikov. Radiotekhnika, v. 16, no. 5, 
May 1961, p. 60-63. 


* TH Opens New Vista in Microwave. A new microwave sys- 
tem which is an outstanding example of how long-range plan- 
ning pays big dividends in terms of future service needs of 
customers. Richard D. Campbell. Bell Telephone Magazine, v. 
40, no. |, Spring 1961, p. 44-48. 


Determining Phase Shift and Gain of Subaudio Dif- 
ferential Amplifiers. Instrument makes highly precise measure- 
ments of phase shift and voltage null ratio at subaudio fre- 
quencies. Tests servo amplifiers of a missile. Walter C. Acha. 
Electronics, v. 34, no. 22, June 2, 1961, p. 52-55. 


Transduction of Noise. Theory of a Generalized Travel- 
ing-Wave Coupler. The response of an appropriate system to 
a noise input is studied. The systems studied are “generalized 
lossless networks” and may include, for example, electron beams 
and parametrically pumped components. M. C. Pease. Journal 
of Applied Physics, v. 32, June 1961, p. 1145-1151. 


Staggered-Tuned F-M Discriminator Has Low Distortion, 
Wide Bandwidth. Rudolph Federman. Electronics, y. 34, no. 
22, June 2, 1961, p. 44-45. 


* The Detection and Evasion of Bats by Moths. Some prog- 
ress has been made in putting together the sensory information 
received by nocturnal moths upon the approach of insectivorous 
bats and relating this to what the animal does. Echolocation 
and countermeasures are described. Kenneth D. Roeder and 
Asher E. Treat. American Scientist, v. 49, no. 2, June 1961, 
p. 135-148. 


The Determination of Noise Temperatures of Large 
Antennas. Masers were tested at 960 and 2388 mc on an 85- 
ft paraboloidal antenna. This was done to determine system 
noise temperatures in future space-communication missions. 
Several low-noise feed configurations were evaluated. D. 
Schuster, C. T. Stelsried, and G. S. Levy. California Institute 
of Technology, Jet Propulsion Laboratory Technical Report No. 
32-97, May 1, 1961, 24 pp. (TL501 C12.4t Contin. ) 


Communications Satellites Using Arrays. Automatic angle 
return arrays are investigated for both passive and active sys- 
tems. These arrays, called Van Atta arrays, return a signal in the 
direction of incidence and are effective over at least +45°. Thus 
only partial stabilization or single axis (spin) stabilization need 
be used, greatly simplifying the station-keeping control problem. 
An active Van Atta (AVA) scheme has inherently high re- 
liability since many of the distributed amplifiers can fail without 
serious performance degradation. The distributed structure also 
allows use of low-power solid-state amplifiers. This paper 
points up the salient advantages of the AVA system, and 
delineates the major areas where further work is indicated. R. 
C. Hansen, 1.R.E. Proceedings, vy. 49, June 1961, p. 1066-1074. 


* The Theory of a Single-Ring Circular Antenna Array. 
Such an array consists of m parallel dipoles, equally spaced on 
the circumference of a circle whose radius is p. C. E. Hick- 
man, H. P. Neff, and J. D. Tillman. Communication and 
Electronics, 1961, no. 54, May, p. 110-115. 


* Long-Distance Tropospheric Ultra Short Waves Propaga- 
tion and Influence of the Earth. Gives a solution of the 
problem concerning the determination of the average values 
of the field strength during this type of waves. The solution 
is based on the hypothesis of the coherent reflection from 
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stratified inhomogeneities of the troposphere, of the exponentig| 
dependence of the specific inductive capacitance of air on the 
height above the surface of the earth. The diffraction aroupg 
the earth surface is taken into account. (Jn Russian.) 0 
vliianii zemli pri dal’nem troposfernom §rasprostranenii ul'tra. 
korotkikh voln. A. I. Kalinin. Radiotekhnika i Elektronika, 
6, no. 5, May 1961, p. 723-727. a 


* Noiseproof Feature of Two Methods of Pulse Signaj 
Reception. Studies the effects of noise during the reception of 
pulse signals on a synchronous receiver with a modulation oy. 
put and on a quadrature receiver with modulated summation of 
the output of the channels. The characteristics are calculated 
for the signals with a random initial phase and a random 
amplitude. The circuit of the receiver is described and some 
results of the test are mentioned. (In Russian.) O pomekhoy. 
stoichivosti dvukh sposobov priema impul’snykh signalov. B, N, 
Mitiashev. Radiotekhnika i Elektronika, v. 6, no. 5, May 196} 
p. 706-715. 
* Investigation of a Model of lonospheric Large Seale Ip. 


homogeneities by Radioastronomical Method. Quotes the - 


results of simultaneous measurements of the refraction of g 
radiowave in the ionosphere at two zenith angle: z~0-30° and 
z~85°. Concludes that the irregular refraction depends upon 
the presence in the ionosphere of inhomogeneities of a wave 
forming type. The horizontal and vertical dimensions of the 
inhomogeneities were calculated. (In Russian.) Issledovanie 
modeli krupnomasshtabnykh neodnorodnostei ionosfery radio- 
astronomicheskim metodom. Iu. L. Kokurin, A. N. Sukhanov. 
skii, and Iu. I, Alekseev. Radiotekhnika i Elektronika, y. 6, 
no. 5, May 1961, p. 738-746. 


* Pulse Signals Propagation Over the Plane Homogeneous 
Earth Surface. Studies the problem of the unsteady propaga 
tion of radiowaves emitted by a vertical electrical dipole over 
a plane homogeneous earth surface with calculation of the dis 
placement point of the earth. The solution consists either is 
elementary functions, or in an integral of probability of a com- 
plex variable as a function of the type of point in the dipole. 
(In Russian.) Rasprostranenie impul’snykh signalov nad ploskel 
odnorodnoi zemnoi poverkhnost’iu. V. V. Novikov and 6. |. 
Makarov. Radiotekhnika i Elektronika, vy. 6, no. 5, May 1961, 
p. 728-737. 


Tapered Distributed RC Lines for Phase-Shift Oscillators, 
Tapered transmission lines of distributed resistance and ca- 
pacitance are usetul in electronic oscillators because they pernit 
a reduction in the required levels of impedance and gain. The 
analysis of such lines is also of value as a guide to estimating 
the performance of multisection lumped networks. An interesting 
feature of such lines is that the attenuation constant and cha- 
acteristic impedance is different for forward and_ backward 
waves, and the voltage is shifted in phase and does not double 
in magnitude at the reflection from an open circuit. A set d 
normalized curves describing the behavior of such lines é 
presented as the principal result of this work. W. A. Edson, 
I.R.E. Proceedings, v. 49, June 1961, p. 1021-1024. 


A Low-Noise Microwave Quadrupole Amplifier. Exper 
mental results on a low-noise microwave amplifier operating @ 
4137 Mc are described. At a gain of 19 db, the measured 
double-channel noise figure is 0.79 db, corresponding to @ 
effective temperature of 58 K + 10 K. The effective beam 
temperature is 25 K + 10 K. The noise bandwidth betwee 
points 3 db down from the optimum is 32 Mc. The tube operates 
at 10 volts and 27 wa and requires about 150 mw of pump 
power. The dynamic range of the amplifier is about 100 
A, Ashkin. 1.R.E. Proceedings, v. 49, June 1961, p. 1016-1020 


Submillimeter Wave Radiometry. The sensitivities ¢ 
square-law detectors and superheterodyne receivers present} 
available at the shorter millimeter wavelengths are review 
and extrapolated to the submillimeter region. It is concluded 
that, for applications which permit wide reception bandwidths 
significantly more sensitivity will result from use of a direc 
detection system consisting of a chopper, square-law detectot, 
and narrow-band amplifier than will be attainable with supe 
heterodynes in the foreseeable future. The expected sensitivit 
of a direct-detection system at wavelengths of the order of! 
mm is compared with that of the most sensitive centimeté 
radiometers. M. W. Long and W. K. Rivers, Jr. 1.R.E. Pre 
ceedings, v. 49, June 1961, p. 1024-1027. 
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* Photoelectric Cells and Photomultipliers. I. Vacuum 
Photoelectric Cells. A survey of the properties and applications 
of photoelectric cells and multiplier photo-tubes, with especial 
emphasis on the advantages and limitations of the latter. J. 
Sharpe. Electronic Technology, v. 38, June 1961, p. 196-201. 


* A Multiprogram Broadcasting System Along Radio Re- 
diffusion Nets With Steel Wires. The systemm described pro- 
vides for the broadcasting, in addition to a basic program, of two 
supplementary programs on carrier frequencies of 78 and 120 
kilocycles. A connecting circuit of the transmitters to the line 
and a main circuit of a master oscillator panel are presented also. 
(In Russian. ) Sistema monogoprogrammnogo veshchaniia po 
radiotransliatsionnym setiam so stal’nymi provodami. L. Ja. 
Kantor. Vestnik Sviazi, v. 21, no. 5(254), May 1961, p. 3-5. 


* Lens-Compensated Biconical Aerial. Design Criteria. The 
diemnsions otf a biconical aerial can be significantly reduced by 
correcting the phase error in the mouth by a hyperbolic lens. 
The radiation pattern of this aerial is calculated with the aid of 
the Stratton-Chu formula. L. Solymar. Electronic Technology, 
v, 38, June 1961, p. 211-213, 


ENGINEERING ECONOMICS 


* Who Would Pay for Shorter Hours. The persistence of 
high unemployment has rekindled the fight for a shorter work- 
week with no reduction in take-home pay. Nation’s Business, v. 
49, June 1961, p. 40 + 4 pages. 


Meeting Foreign Competition: Il. Guides to Action. 
The time has come for an aggressive drive to raise real pro- 
ductivity and real purchasing power, and to regain our pre- 
eminence in world markets. Gerald G. Fisch. Management Re- 
view, v. 50, May 1961, p. 16-25. 


Meeting Foreign Competition: I. The Handwriting on 
the Wall. Nothing in the outlook for the future indicates a halt 
or even an appreciable slowing of the constant rise of U. S. 
production costs, so we can expect the prices of our merchandise 
to become even less competitive as times goes on. American 
labor must recognize the fact that American industry will 
survive—even if it is forced to relocate outside the boundaries 
of the United States. John P. Maggard. Management Review, 
v. 50, May 1961, p. 4-15. 


* Rock Salt Mining Operations in Michigan, Ohio, and 
Ontario. The five mines situated in the Michigan-Ohio-Ontario 
area of the Eastern Basin have ample reserves to allow both 
long life and heavy production. The present operations of these 
mines are so geared that there can be little doubt of this area 
maintaining its position as the primary source of salt for a period 
extending tar into the future. W. C. Bleimeister. Mining En- 
gineering, v. 13, May 1961, p. 467-471. 


* Economie Aspects of Inierruption of Diamond Produc- 
tion in Congo Republic. The Congo provides 96% of the Free 
World’s supply of crushing bort of which 46% is imported to 
the U.S., and 19% of the Free World’s production of industrial 
diamond. Thus it is readily seen that should a protracted in- 
terruption of production occur in the Congo Republic, or should 
the Communist Bloc gain control of this area, it would deal a 
very serious blow to American and foreign industry. Arthur F. 
Daily. Mining Engineering, vy. 13, May 1961, p. 475-479. 


How Quick Reaction Capability Speeds Product Develop- 
ment. Industry has found that it can do the near-impossible— 
and get it done fast. But it depends on selling employees on the 
importance of the job—and organizing them in fast-moving 
vry W. Bennett. Iron Age, v. 187, no. 22, June 1, 1961, 
p. 47-49. 


3 Nonproductive Work as a Factor in the Economie Divi- 
sion of Labor. The research for this article was done on tele- 
Vision-chassis assembly lines in the consumer electronics in- 
ustry. The cycle times most commonly used in this industry 
tange from one to three minutes. This study shows that within 
this range, the cost of nonproductive work is minimized for 
powered-conveyor assembly lines, and near minimized for 
manual conveyor lines. For cycle times larger than this range, 
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nonproductive work remains virtually constant at between 4% 
and 5% of total work. For cycle times of less than one minute, 
in the case of powered-conveyor lines, and of less than two 
minutes in the case of nonpowered conveyor lines, the per- 
centage of nonproductive time increases sharply. Maurice D. 
Kilbridge. Journal of Industrial Engineering, vy. 12, no. 3, May- 
June 1961, p. 155-159. 


* A Basic Guide to Measuring Markets. The first of a two- 
part series on measuring industrial markets, and setting sales 
quotas therefrom, clears much of the confusion surrounding mar- 
ket research by defining terms, then describing measuring meth- 
ods used. George Risley. Industrial Marketing, v. 46, June 
1961, p. 86-91. 


* Japanese Economy and Free World Cooperation. Relating 
Japan’s dramatic post-war economic recovery to the international 
political scene, the head of one of Japan’s leading international 
banks gives his opinions on how to stimulate the industrial de- 
velopment of other countries. Kiichiro Satoh, General Electric 
Defense Quarterly, v. 4, no. 2, Apr.-June 1961, p. 17-21. 


* A Global Approach to Business. An international business- 
man describes growing opportunities and needs for domestic 
companies to become world companies. He suggests specific ap- 
proaches to broader markets, increased turnover, greater 
stability. The result: a stronger Free World economy. James 
H. Goss. General Electric Defense Quarterly, vy. 4, no. 2, Apr.- 
June 1961, p. 22-25. 


* World Finance: Power for Peace and World Develop- 
ment. The man who directed the global work of the U. S. 
Government's Export-Import Bank tor more than five years, 
gives case examples of how effective financing can help emerg- 
ing nations to help themseles. Samuel C. Waugh. General 
Electric Defense Quarterly, v. 4, no. 2, Apr.-June 1961, p. 31-35. 


Costs of Nuclear Power. Reports on the costs of nuclear 
power from stationary plants designed primarily for the gen- 
eration of electricity. Deals with plants in operation, being 
built, or being designed for construction at an early date. Does 
not deal with studies of subsequent plants or the role of nuclear 
power in meeting long-term energy needs. An attempt is made 
to consider power costs on the basis of consistent definitions and 
assumptions for the various nuclear plants and for comparable 
fossil-fuel plants. Milton F. Searl and Donald W. Kuhn. 
U. S$. Atomic Energy Commission, TID-8531, (Rev.), Jan. 
1961, 40 pp. ( UF767 Un3ti Contin. ) 


Sizing up the Costs of Research and Engineering Abroad. 
Stresses differences, semantic barriers and their control, func- 
tional areas for entire program, and costs and profits of opera- 
tion. John B. Bennet. Management Review, v. 50, June 1961, 
p. 49-55. 


Sample Design in Business Research. Part | establishes 
standards of professional statistical practice, the aim being to 
enhance the usefulness of statistical methods, and it is directed 
especially to the needs of the executive in business and to the 
expert in a substantive field (consumer research, engineering, 
production, accounting, psychology, law, etc.), although statis- 
ticians themselves have perhaps even more need for this kind 
of advice. Part II is on replicated sampling designs, and Part 
III gives theory useful in sampling. W. Edwards Deming. 517 
pp. John Wiley & Sons, New York. (HA33 D39sd) 


FLUID MECHANICS 


* Spatial Magnetohydrodynamic Currents. Shows that there 
are two regions of hyperbolic currents. In the ultrasonic hy- 
perbolic region, the currents are qualitatively similar to ultra- 
sonic currents of usual gasodynamics. In the subsonic hyperbolic 
region, the impact waves start from the body upwards = howe the 
current, so that a picture is obtained as if a flow in a negative 
direction around the body were formed according to the usual 
gasodynamics law. (In Russian.) O prostranstvennykh mag- 
nitogidrodinamicheskikh techeniiakh. M. N. Kogan. Prikladnaia 
Matematika i Mekhanika, v. 25, no. 2, Mar.-Apr. 1961, 
p. 375-376. 


| 


| 
| 
b 
| . 
of the d 
dovanie 
anor- e 
e 
9 
. 4 
i 
| 
k 
| 


779 


Heat Transfer in Separated Flows. I. Preliminary Ex- 
periments on Heat Transfer From an Infinite Bluff Plate 
to an Air Stream. Il. Survey on Separated Flows, With 
Special Reference to Heat Transfer. The experimentation 
described in Part I includes measurement of local rates of heat 
transfer on the front and back surfaces of an infinite flat plate 
strip oriented normal to an air stream at atmospheric pressure 
and temperature. The chord length of the plate is 6.75 in., and 
its wind-tunnel blockage ratio is 0.211. The data, reduced with 
property values at the mean film temperature, are well cor- 


related by an equation of the type kb ~ Rel’. Effects of 


turbulence grids and of a splitter plate at the rear are also in- 
cluded. The plate constitutes a basic apparatus for the study of 
heat transfer to regions of separated flow. Part II outlines the 
present knowledge of the onset, development and nature of 
separated flows together with the corresponding heat transfer 
characteristics. In conclusion an extensive bibliography is given. 
H. H. Sogin, Kurt Burkhard, and P. D. Richardson. U. S. 
Air Force, Aeronautical Research Laboratory, ARL-4, Jan. 1961, 
114 pp. (TL507 Un3.13arL Contin. ) 


* Some Problems Concerning the Theory of Conical Cur- 
rents. Studies the marginal problems of the theory of vortical 
conical currents and specifies a scheme of flow around a tri- 
angular wing. Types of singular points appearing during the 
interlocking of nonvortical and vortical conical currents after 
decadent impact waves. (In Russian.) Nekotorye voprosy teorii 
konicheskikh techenii. B. M. Bylakh. Prikladnaia Matematika i 
Mekhanika, vy. 25, no. 2, Mar.-Apr. 1961, p. 229-241. 


* Conditions on Surfaces of Considerable Discontinuity in 
Multicomponent Mixtures. Relationships were found for multi- 
component viscous heat-conductive mixtures by calculating the 
effects of heat and gravity diffusion, and for the surfaces of 
discontinuity (density, pressure, particle velocity, temperature, 
composition) in approximation to the boundary layer theory. 
The flow around a flat laminate when a liquid filtrates through 
its surface with calculation of the evaporation of the liquid 
film, and the flow around a sublimating wall in a uniform gas 
flow, were taken as examples. (In Russian.) Usloviia na pover- 
khnostiakh sil’nogo razryva v mnogokomponentnykh smesiakh. 
G. A. Tirskii. Prikladnaia Matematika i Mekhanika, v. 25, no. 
2, Mar.-Apr. 1961, p. 196-205. 


* Duct Flow in Magnetohydrodynamies. Concerned mainly 
with the boundary value problems associated with flow in ducts 
with conducting walls. Chieh C. Chang and Thomas S. 
Lundgren. Zeitschrift fiir Angewandte Mathematik und Physik, 
v. 12, no. 2, 1961, p. 100-114. 


* An Approximate Solution of Equations of Free Convee- 
tion of a Liquid Near a Vertical Non-lsothermal Wall. The 
author proposes an approximate solution of the laminar range 
free convection problem on a vertical nonisothermal plane. In- 
terpolation velocity profiles and temperatures in the form of 
polynomials of the fifth degree are set into Karman’s correlations. 
Results of an approximate solution are compared with those of 
Sparrow and Gregg’s exact solution for Pr 1 liquids. (In 
Russian.) Priblizhennoe reshenie uravnenii svobodnoi konvektsii 
zhidkosti u vertikal’noi neizotermicheskoi stenki. K. V. Elshin. 
Inzhenerno-F izicheskii Zhurnal, vy. 4, no. 4, Apr. 1961, p. 62-68. 


* Velocity Distribution in a Uniform Liquid Flow. Rela- 
tionships are deduced by which values of local velocities and 
pressures in a uniform flow of liquid in beds of various shapes 
can be determined. Average hydraulic radii on the vertical can 
be found by means of relationship. (In Russian.) Raspredelenie 
skorostei v pavnomernom potoke zhidkosti. E. P. Kovalenko. 
Inzhenerno-Fizicheskit Zhurnal, vy. 4, no. 4, Apr. 1961, p. 55-61. 


* The Effect of Surface Tension on the Motion of Thin 
Layers of Liquid in a Centrifugal Force Field. On the basis 
of adopted assumptions, a differential equation of motion of 
fluid on a rotating cone is obtained. By expressing the pressure 
in the liquid through capillary pressure, and by means of a 
series of transformations of equation a differential equation of 
the contour of the free surface of the liquid is found, taking into 
account the surface tension of the liquid. On the basis of an 
analysis of the order of magnitude of members of this equation, 
formulae are obtained, for the thickness of the layer, and from 
which it follows that the effect of surface tension is negligible. 
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(In _ Russian.) O vliianii poverkhnostnogo natiazheniia ha 
dvizhenie tonkikh sloev zhidkosti v pole tsentrobezhnykh sjj 
P. Kh. Mukhutdinov. Inzhenerno-Fizicheskit Zhurnal, y, 4 
no. 4, Apr. 1961, p. 80-84. . 


* Certain Relationships in the Trans-Sonic Region of Flow 
Under High Pressures. In the present article the hypothesis of 
linearity put forward by this author and characterized by the 
condition d ¢/dl = const has been applied. Calculation equa- 
tions are obtained for a real gas flow. By using various thermo. 
dynamic and gasodynamic relationships, equation is obtained for 
the calculation of the gasodynamics of channels. It is established 
that in making calculations according to the indicated equation, 
not only the law of change of the cross-sectional area of the 
channel along its length must be known, as in the case of the 
flow of an ideal gas, but also the law of pressure distribution 
and temperatures along the length of the channel. (In Russian, } 
Nekotorye sootnosheniia dlia sverkhzvukovoi oblasti techenjig 
gaza pri vysokikh davleniiakh. E. A. Orudzhaliev. Inzhenerno. 
Fizicheskii Zhurnal, v. 4, no. 4, Apr. 1961, p. 25-31. 


* The Application of the Method of Defocussing on 
Shadow Instrument to the Measurement of Densities in 
Stream Flowing From a Nozzle in Nonr-Calculated Condi. 
tions. A method is presented for defocusing strips by strings 
on a Topler instrument. This method permits a qualitative jp- 
vestigation of the stream flowing from an axially symmetrical 
supersonic nozzle for uncalculated pressure conditions. The 
experiments showed that when the illuminated slit on the Topler 
instrument was 0.1-0.2 mm. wide, and the thickness of the 
string was 0.08 mm., the image of the strips obtained by the 
defocusing method was sufficiently clear. On the basis of these 
pictures, obtained by the above optical scheme, it is possible 
to determine the density field of the stream. Experimental data 
obtained are in satisfactory agreement with experimental datg 
obtained with the interferometer. (In Russian.) Primenenie 
metoda rasfokusirovaniia na tenevom priboxe dlia izmereniia 
plotnostel v strue istekaiushchel iz sopla neraschetnom 
rezhime. Tszian Chzhe-Sin. Inzhenerno-Fizicheskiit Zhurnal, y. 
4, no. 4, Apr. 1961, p. 10-15. 


* Heat Transfer in a Laminar Flow in a Pipe. The paper 
deals with the problem of heat transfer in a laminar flow at the 
entrance region of a tube. The combined solution of heat con- 
duction equations for a liquid and walls of a tube was obtained 
under the condition x/h > 1 (x is the distance from the inlet 
of a tube, h is the thickness of walls). (Jn Russian.) O teplo- 
obmene v laminarnom potoke tekyshchem v trube. T. L 
Perelman. Inzhenerno-Fizicheskii Zhurnal, y. 4, no. 4, Apr. 
1961, p. 43-48. 


* A Three-Dimensional Boundary Layer With Free Con- 
vection Flow in Cavities. Equations of a three-dimensional 
laminar boundary layer during free convection in arbitrary 
cavities, taking into account the finiteness of the boundary layer 
thickness and the movement of liquid outside the limits of the 
dynamic boundary layer, are introduced and considered. The 
type of relationship between average surface values of the 
absolute magnitude of the Nusselt number and Rayleigh and 
Prandtl numbers is found for arbitrary cavities. (Jn Russian.) 
Trekhmernyi pogranicnyi sloi pri svobodnom konvektivnom 
techenii v polostiakh. M. M. Farstdinov. Inzhenerno-Fizicheski 
Zhurnal, v. 4, no. 4, Apr. 1961, p. 38-42. 


Flow of Fluids. New fields of chemical processing are bene- | 


fiting from flow analysis. Influence of roughness on laminar- 
turbulent transition is being studied. Empirical knowledge 
solid-fluid transport continues to increase. Murray Weintraub. 
Industrial and Engineering Chemistry, vy. 53, May 196, 
p. 405-408. 


* Finite Difference Analysis of Plane Poiseuille and Couette 
Flow Developments. The problem of flow development from 
an initially flat velocity profile in the plane Posieuille a 

Couette flow geometry is investigated for a viscous fluid. The 
basic governing momentum and continuity equations are e& 
pressed in finite difference form and solved numerically on 4 
high-speed digital computer for a mesh network superimpose 
on the flow field. Results are obtained for the variations 

velocity, pressure and resistance coefficient throughout the 
development region. A characteristic development length is de- 
fined and evaluated for both types of flow. J. R. Bodoia a 

J. F. Osterle. Applied Scientific Research, Sec. A, Mechanics, 
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Heat, Chemical Engineering, Mathematical Methods, v. 10, nos 
3-4, 1961, p. 265-276. 


An Experimental Investigation of the Damping of Liquid 
Oscillations in Cylindrical Tanks With Various Baffles. Ex- 
perimentally determined damping characteristics of the funda- 
mental antisymmetric liquid oscillations in small right-circular 
cylindrical tanks employing various baffles are presented. Data 
show the variations of damping and natural frequency with 
baffle configuration, width, and location as well as the effects 
of the amplitude of the liquid oscillations and of the kinematic 
viscosity on the damping factor. The baffle configurations in- 
cluded fixed rings, rings with radial clearance, cruciforms, and 
conic sections. The damping results are presented in dimension- 
less form and are compared where possible with those deter- 
mined by semiempirical analytical methods. Milton A, Silveira, 
David G. Stephens, and H. Wayne Leonard, U. S. National 
Aeronautics and Space Administration, Technical Note, NASA 
TN-D-715, May 1961, 28 pp. (TL570 Un3t Room 290) 


* Flow of a Simple Non-Newtonian Fluid Past a Sphere. 
Creeping flow past a sphere is solved for a limiting case of 
fluid behavior: an abrupt change in viscosity. John Slattery. 
Applied Scientific Research, Sec. A, Mechanics, Heat, Chemical 
Engineering, Mathematical Methods, vy. 10, nos. 3-4, 1961, 
p. 286-294. 


* Reciprocal Properties of Plane Gas Flows. Establishes 
reciprocal relations for two-dimensional steady rotational gas 
flows of inviscid and thermally nonconducting fluids. G. Power 
and P, Smith. Journal of Mathematics and Mechanics, v. 10, 
no. 3, May 1961, p. 349-360. 


* Discontinuity Relations for Charged, Compressible, Rela- 
tivistie Fluids. Discontinuity relations are obtained for char- 
acteristics by studying the Cauchy initial value problem and re- 
quiring that all quantities (except current) and their tangential 
derivatives along the characteristic manifolds are continuous. An 
alternative procedure is to postulate three integral forms of the 
conservation equations. By use of these equations, shocks, weak 
shocks and characteristics may be studied directly. N. Coburn. 
Journal of Mathematics and Mechanics, v. 10, no. 3, May 1961, 
p. 361-391. 


* Local Behavior of Plane Gravity Flows at the Confluence 
of Free Boundaries and Analytic Fixed Boundaries. Analyzes 
steady plane irrotational flow of an incompressible inviscid fluid 
under gravity. D. S. Carter. Journal of Mathematics and 
Mechanics, v. 10, no. 3, May 1961, p. 441-449. 


* Heat Transfer by Mixing a Liquid and a Gas in Turbulent 
Forced Convection With Low Vaporization of the Liquid 
Phase. The vaporization of a large amount of a liquid carried 
along by a turbulent gaseous flow explains the increase of the 
heat-producing capacity of the fluid and the improvement of 
the coefficient of heat transfer. Even in the case of very low 
vaporization, the coefficient of transfer can be greatly increased, 
the load loss varying only slightly. (In French.) Transfert de 
chaleur par mélange de liquide et de gaz en convection forcée 
turbulente avec faible vaporisation de la phase liquide. Jean 
Huyghe. Henri Mondin, and Jean Villeneuve. Comptes 
Rendus Hebdomadaires des Séances de 1 Académie des Sciences, 
vy. 252, no. 20, May 15, 1961, p. 3015-3017. 


* Steady Flow of Viscous Incompressible Liquid. Studies 
the problem of determining the motion of a viscous liquid in a 
finite container. (In Russian.) Statsionarnoe techenie viazkoi 
neszhimaemoi zhidkosti. I. 1. Vorovich and V. I. ludovich. 
Matematicheskii_ Sbornik, v. 53(95), no. 4, Apr. 1961, 
p. 393-428. 

* On the Kinetic Theory of Shock Waves. Collisions are taken 
into account in an investigation of the structure of a low-inten- 
sity shock wave in a neutral perfect gas. At small distances from 
the shock-wave front the wave structure is the same as that 
given by the hydrodynamic theory which phenomenologically 
takes into account heat conductivity and viscosity. (In Russian. ) 
K kineticheskoi teorii udarnykh voln. G. la. Liubarskii. Zhurnal 
Eksperimental’noi i Teoreticheskot Fiziki, v. 40, no. 4, Apr. 
1961, p. 1050-1057. 


* The Motion of Gas Evolving Particles. The effect of gas 
evolution and solid reacting particles upon their motion in a 
quid or gas was studied. It was determined that the gas 
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evolution is accompanied by a considerable increase of hydro- 
dynamic resistance to the motion of particles. Magnitude of the 
resistance depends on the intensivity of heterogeneous reactions 
bringing about the evolution of gas. (In Russian.) Dvizhenie 
gazovydeliaiushchikh chastits. Z. F. Chukhanov and D. M. 
Apter. Inzhenerno-Fizicheskiit Zhurnal, vy. 4, no. 5, May 1961, 
p. 16-20. 


* The Effect of Roughness on Heat Transfer of a Horizontal 
Cylinder With Free Convection in Air. Experimental data 
obtained are cited for the study of the effect of surface rough- 
ness on heat exchange in free convection with air. It was found 
that the convectional heat exchange for the rough pipes is 1.5- 
1.9 times greater than for smooth pipes. (In Russian.) O vlianii 
sherokhovatosti na teploobmen gorizontal’nogo tsilindra _ pri 
svobodnot konvektsii v vozdukhe. R. S. Prasolov. Inzhenerno- 
Fizicheskii Zhurnal, v. 4, no. 5, May 1961, p. 3-7. 


Proceedings of the 1961 Heat Transfer and Fluid Me- 
chanics Institute. The latest technical and scientific advances 
in thermodynamics, fluid mechanics, and related fields are pre- 
sented in these papers given at the 1961 meeting of the Insti- 
tute. Raymond C, Binder, Robert L. Mannes, H. Y. Yang, 
and Melvin Epstein, editors. 236 pp. 1961. Stanford University 


Press, Stanford, Calif. (QC320 H35pr Vis.) 


FOOD TECHNOLOGY 


Treatment of Meats With lIonising Radiations. VI. 
Changes in Quality During Storage of Sterilised Raw Beef 
and Pork. The initial “irradiation” odor and flavor gradually 
changed to stale and bitter flavors and, though there were 
minor fluctuations, the general trend was a marked deteriora- 
tion, again more rapid the higher the temperature. B. Coleby, 
M. Ingram, and H. J. Shepherd. Journal of the Science of 
Food and Agriculture, v. 12, May 1961, p. 417-424. 


* Nutritionally Induced Smooth Muscle Lesions in the Rat. 
Smooth muscle degeneration and necrosis in the aortic media 
and in the thick muscular wall of the stomach have been pro- 
duced in a high proportion of young albino male rats restricted 
to a diet of nonfat dry cow’s milk and tap water, beginning at 
6 weeks of age. The disseminated muscular necrosis was ac- 
companied by the development of severe anemia and renal 
disease. Samuel Dreizen, Jo G. Dreizen, and Robert E. 
Stone, Journal of Nutrition, vy. 74, no. 1, May 1961, p. 75-83. 


* Nutrition and Longevity in the Rat. HI. Food Restric- 
tion Beyond 800 Days. Food restriction to a level 46% below 
intake of rats fed ad libitum resulted in an extension of life 
expectancy and a delay in the onset of major diseases, including 
neoplasms. With this amount of dietary restriction, little retarda- 
tion of skeletal growth or sexual maturity was observed, and no 
storage of excess body fat developed as in the rats fed ad libitum. 
In comparison with unrestricted rats, longevity of restricted 
animals was increased about 200 days in males and about 350 
days in females. Benjamin N. Berg and Henry S. Simms, 
Journal of Nutrition, v. 74, no. 1, May 1961, p. 23-32. 


Beneficial Effects of Pectin in Prevention of Hyper- 
cholesterolemia and Increase in Liver Cholesterol in 
Cholesterol-Fed Rats. Arthur F. Wells and Benjamin H. 
Ershoff. Journal of Nutrition, vy. 74, no. 1, May 1961, p. 87-92. 


Food Uses and Properties of Solbean Protein. I. Food 
Uses. Whole soybean may be baked, boiled, used for making 
sprouts, fresh and dried tofu, vegetable milk, yuba, and many 
fermented products. In the U. S. the trend had been to use a 
special grade of defatted soybean meal and of protein con- 
centrates derived from the meal. These fractions include the 
acid-precipitated protein, soluble soybean proteinate, protein 
concentrate 7U, aerating agents, soy flour, and alcohol-washed or 
Gelsey-type products. These products are used not alone but 
combined in standard-type food products for their functional 
effect or for improvement of protein nutrition. Food use of 
U_ S. soybeans is expanding more rapidly in foreign countries 
than domestically. Allan K. Smith and Walter J. Wolf. 
Food Technology, v. 15, May 1961, p. 4 + 4 pages. 
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Food Uses and Properties of Soybean Protein. II. 
Physical and Chemical Properties of Soybean Protein. About 
90% of the extractable proteins are globulins, and ultracentrifugal 
studies indicate four fractions having sedimentation constants of 
2, 7, 11, and 15S. The 7S and 11S globulins have been partially 
purified and characterized. Little is known about the 2S and 
15S fractions. Walter J. Wolf and Allan K. Smith. Food Tech- 
nology, v. 15, May 1961, p. 12 + 8 pages. 


Thermal Properties of Foods at Low Temperatures. I. 
Specific Heat. A rapid method is described for continuous 
determination of the specific heat of foods over a wide range 
of temperatures below the freezing point. With this method, the 
specific heat of fats, gelatin, and water were measured. From 
these data, it is possible to estimate the specific heat of foods, 
based on their composition, using an appropriate correction 
factor. The possibility of vitreous ice formation is suggested to 
explain the discrepancies between the observed and computed 
specific heat values for meats and fish. S. W. Moline. J. A. 
Sawdye, A. J. Short, and A. P. Rinfret. Food Technology, v. 
15, May 1961, p. 228-231. 


Radiation Preservation of Milk and Milk Products. XII. 
Radiation Sterilization of Milk in a Rotary-Dise Apparatus. 
An apparatus was constructed that allows the production of 
sterile concentrated (3:1) milk that is essentially free of off- 
flavor. Polyphosphate-treated milk processsed in this manner 
may be stored at 30 C in sterile form without gelatin for at 
least 6 months. G. D. Saravacos, J. E. Hoff, S. A. Goldblith, 
and E. L. Wick. Food Technology, v. 15, May 1961, p. 239-241. 


* Nutrients in California Lemons and Oranges. I. Source 
and Treatment of Samples. II. Vitamin, Mineral, and 
Proximate Composition. A study was conducted to define 
more accurately the nutritional components of three California 
fruits—lemons, Valencia oranges, and navel oranges—over two 
growing seasons. I. Glenn H. Joseph, Jesse W. Stevens, and 
John R. MacRill. Il. John J. Birdsall, Philip H. Derse, and 
Lester J. Teply. American Dietetic Association, Journal, v. 
38, June 1961, p. 552-559. 


* Problems in the Evaluation of Carcinogenic Hazard From 
Use of Food Additives. Because of the vagueness of present 
knowledge concerning quantitative aspects of the sontnggenic 
process, use of any amount of a carcinogen as a food additive 
robably is justified only if values to the public are such that 

anning the use would constitute an important loss or hardship, 
and there is no reasonably good noncarcinogenic alternative. 
Herbert E. Carter, et al. Cancer Research, y. 21, no. 4, May 
1961, p. 429-456. 


FUELS AND COMBUSTION 


Radiant Heat-Transfer Analysis of a Furnace or Other 
Combustion Enclosure. J. T. Bevans. ASME, Transactions, 
Series C, Journal of Heat Transfer, vy. 83, no. 2, May 1961, 
p. 226-232. 


Plastics for Solid Propellants. Solid rocket propellants are 
now seriously challenging liquid rocket fuels. New plastics and 
polymers may create “hybrid” solid propellants that will make 
possible an even more practical push into space. Alfred J. 
Zaehringer. Modern Plastics, vy. 38, no. 9, May 1961, p. 225 
+ 4 pages. 


* Production of Alkylated Boranes From Aluminium Alkyls. 
L. H. Long and A, C. Sanhueza. Chemistry & Industry, 1961, 
no. 18, May 6, p. 588. 


* How to Engineer an in situ Combustion Project. Outlines 
an acceptable engineering procedure for detailed planning and 
evaluation of combustion operation on a commercial basis. T. W. 
Nelson and J. S. McNiel. Producers Monthly, v. 25, no. 5, May 
1961, p. 2 + 7 pages. 


A Prospect for Gas. Surveys developments in the British gas 
industry as they might appear to a historian writing in 1980. 
W. K. Hutchison. New Scientist, v. 10, May 18, 1961, 
p. 397-399. 
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* Theoretical Concentrations for Solar Furnaces. The cop. 
centration for a paraboloid of revolution mirror and for q 
parabolic cylinder mirror are derived as a function of relatiye 
aperture for several target geometries. The expression for 
optimum concentration for each target-mirror combination is 
developed, and the equation for the ideal target shape for 3 
target of a parabolic cylinder mirror having a relative aperture 
of 4 is obtained. M. H. Cobble. Solar Energy, v. 5, no. 2, Apr.- 
June 1961, p. 61-72. 


Solid-Fueled Rocket Nears Crucial Test. United Aireraf 
subsidiary expects to test-fire new tapered solid-fuel segment 
within the next two months with hope it will give U.S. the lead 
in space race. Business Week, no. 1657, June 3, 1961, p, 49 
+ 3 pages. 

Large Scale Gap Test: Interpretation of Results for 
Propellants. It was found that a go in this test means that the 
witness plate is subjected to a shockwave of 95 kbar pressure or 
more; a no go at zero gap for high-energy explosives and 
propellants most probably occurs because of the physical condi- 
tion of the test material. Sensitivity ordering by shock amplitude 
at the end of the gap was found to be the same as that obtained 
from induced pressures in ten materials for which the com- 
parison could be made. Denna Price and Irving Jaffe. ARS 
Journal, v. 31, May 1961, p. 595-599. 


Viscoelastic Properties of Rubberlike Composite Propel. 
lants and Filled Elastomers. Properties of propellants and 
elastomers are determined largely by the volume fraction of 
filler, the viscoelastic properties of the binder, and the inter- 
actions between the binder and filler particles. The ratio of the 
quasi-equilibrium modulus of the composite to that for the un- 
filled elastomer increases with the volume fraction of the filler, 
apparently according to an equation of the form proposed by 
Eilers and Van Dyck. Robert F. Landel and Thor L. Smith, 
ARS Journal, v. 31, May 1961, p. 599-608. 


High Energy Propellant Comparisons for Space Missions, 
Considers the thermal insulation requirements of vehicles ex- 
posed for extended periods to the solar space environment. 
Heat flow paths pertaining to typical bipropellant liquid propul- 
sion systems are indicated. R. V. Burry, J. Jortner, and J. K. 
Rosemary. ARS Journal, v. 31, May 1961, p. 609-613. 


Propellant Loading System Cuts Down Fuel Burden. 


Trans-Sonics’ Equibar, built around pair of glass discs, is example | 


of differential pressure-gage type. John F. Judge. Missiles and 
Rockets, v. 8, no. 24, June 12, 1961, p. 34-35. 


Solid Propellants’ Future Linked to Space. As spending 
on missiles tapers off in the late sixties, solid propellants must 
look to space vehicles for continued growth. Chemical & En- 
gineering News, v. 39, no. 24, June 12, 1961, p. 25-27. 


* High-Pressure Coal Gasification Plants in Scotland and 


Abroad. Traces the development of the Lurgi high-pressure coal } 


gasification process; the early experiments involving the gasifica- 
tion of brown coal in O at high pressure, and the development 
work carried out in 1952 on the pilot-plant at Oberhausen- 
Holten on the gasification of weakly caking bituminous coal 
T. S. Ricketts. Institute of Fuel, Journal, v. 34, May 196, 
p. 177-188. 


* Oil Firing Equipment for Heavy Clay Products. Deals wit) 


the applications of the equipment to both intermittent and cor } 


tinuous kilns. F. A. Burrows. Claycraft, v. 34, no. 8, May 1961, 
p. 264-265. 


* Measuring Induction and Reaction Periods in Hydrogem 
Oxygen and Hydrocarbon-Oxygen Mixtures by Means of 
Detonation and Shock Wave Techniques. (/n German. 
Messung der Induktions- und Reaktionszeiten von Knallgas und 
Kohlenwasserstoff-Sauerstoff-Gemischen in Detonationsvorga 
gen und Stosswellen. Th. Just and H. Gg. Wagner. Forschun 
auf dem Gebiete des Ingenieurwesens ( Ausgabe B), v. 27, 
2, 1961, p. 46-51. 


Boron Hydride Derivatives. VII. The Characterisation of 
Some Decaborane Derivatives of the Type, B.H.,2% 
Several derivatives of decaborane of the type B,..H):,2M, whet 
M is an electron-donor, have been prepared. Their infrared 
spectra and **B nuclear magnetic-resonance spectra have 
measured to decide whether they have the structural formul 
BioHi2,2M or Reactions involving displac 
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ment of M by a second electron-donor have been studied. R. 
J. Pace, J. Williams, and R. L. Wiliiams. Chemical Society, 
Journal, 1961, May, p. 2196-2204. 


* A Contribution to the Experimental Study of the Forma- 
tion of Solid Residues of Combustion in Heating Installations 
Using Liquid Fuels. Deals with the formation of solid residues 
in the flames of fuel oil. Shows that the appearance of smoke does 
not suffice to estimate the weight of combustion residues and this 
weight depends on the type of fuel used, but also to a very large 
extent, on the conditions of operation of the burner. (In 
French.) Contribution a l'étude expérimentale de la formation 
des résidus de combustion solides dans les installations de 
chauffage a combustibles liquides. F. Mauss and A. Labardin. 
Institut Francais du Pétrole, Revue et Annales des Combustibles 
Liquides, v. 16, Mar. 1961, p. 332-362. 


Preliminary Study of Spectrographic Temperature Meas- 
urements of an Argon Plasmajet. Methods used were: Stark 
broadening of H lines, and relative intensities of Ar lines. K. L. 
Shipley. U. S. Atomic Energy Commission, SCTM 111-61(71), 
May 1961, 14 pp. ( UF767 Un3.1sct Contin. ) 


Boilers. Types, Characteristics, and Functions. Carl D. 
Shields. 559 pp. 1961. F. W. Dodge Corp., New York. (TJ285 
Sh61b ) 


Experimental Measurements and Theoretical Analysis of 
Detonation Induction Distances. Measurements are given for 
H-O, C:H.-O, C.H:-air, CH,-O, CO-O, H-O-N, H-O-He, 
H-O-Ar, and H-O-CO, mixtures at initial pressures of 1, 5, 10, 
and 25 atm. An empirical relationship involving the combustion 
temperature, burning velocity, sonic velocity in the unburned 
gas and Reynolds number based on the burning velocity has 
been established to predict detonation induction distances of 
certain combustible gas mixtures. Loren E. Bollinger. Michael 
C. Fong and Rudolph Edse. ARS Journal, v. 31, May 1961, 
p. 588-595. 


Oil-Fired Furnaces. J. A. Taylor. Metal Industry, v. 98, 
Mar. 10, 1961, p. 183-186. 


* Liquid Fuel in the Ceramics Industry. Applications in 
various sections of the industry. T. Chippindale. British Clay- 
worker, v. 70, Apr. 1961, p. 117-123. 


* The Navy Propellant Research Program. Irving Silver. 
Armed Forces Chemical Journal, v. 15, no. 2, Mar.-Apr. 1961, 
p. 2 + 3 pages. 


* Discussion on “Research on Pulverized-Fuel Flames by 
the International Flame Research Foundation”. GC. G. 
— Institute of Fuel, Journal, v. 34, May 1961, 
p. -214. 


* Cobalt-Base Additives Reduce Soot Emission by Oil- 
Burning Equipment. The tests described show that the addi- 
tion of organic compounds of Co to fuel oils decreases the 
weight of the combustion residues, independent of the operating 
conditions of the boiler. As a result, for a given weight of 
residue, the Co additives allow the amount of excess air to be 
lowered, and consequently reduce the waste heat. F. Mauss 
and H, Djavanmard. Cobalt, no. 11, June 1961, p. 21-27. 


* Experimental Research in Combustion Instability of 
Solid Propellants. Relatively simple propellant burners 
equipped with instrumentation of relatively high frequency 
response were studied. E. W. Price. H. B. Mathes. J. E. 
Crump, and M. R. McGie. Combustion and Flame, v. 5, no. 2, 
June 1961, p. 149-162. 


Liquid Polysulfide Polymer Manufacture. Versatile poly- 
mer used as solid-propellant binder has many other applica- 
tions. Here is a typical synthesis process. E. R. Bertozszi and W. 
D. Helmer. Chemical Engineering Progress, v. 57, June 1961, 
p. 96 + 2 pages. 


* A Means to Study the Combustion of Methane in the Air 
in the Presence of Platinum. There is no important combus- 
tion of methane as long as the temperature is below 600 C. The 
combustion is complete on the plate only if the temperature is 
higher than 1300 C. Between 600 and 1300 C, catalytic com- 
ustion is observed on the surface of Pt, with a maximum of 
the catalytic activity of Pt near 900-1000 C. Methane combus- 
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tion occurs mainly in homogenous phase in the boundary layer 
which develops along the plate. (In French.) Un moyen 
d’étudier la combustion du méthane dans I’air en présence de 
platine. F. Cabannes and Y. Fukuchi-Thibaut. Société Chimi- 
que de France, Bulletin, 1961, no. 5, May, p. 947-951. 


* Flame Propagation by Non-Branching Chain Reactions. 
Some exact analytical solutions for the temperature gradient, 
radical concentration and flame propagation speed are obtained 
for particular systems of reaction rate functions. Approximate 
methods are developed by means of which the flame propaga- 
tion speed for any given reaction scheme may be determined. 
J. Adler and D. B. Spalding. Combustion and Flame, vy. 5, 
no. 2, June 1961, p. 123-134. 


* The Effect of Flame Configuration on Combustor Per- 
formance. The above is analyzed theoretically by assuming 
that chemical conversion commences when premixed gaseous 
propellants pass through the flame surface. Hence the percent- 
age conversion, which is indicative of performance, can be de- 
termined at any point downstream of the flame surface by 
considering the chemical law of mass action and assuming an 
integral order of reaction. C. C. Miesse. Combustion and Flame, 
v. 5, no. 2, June 1961, p. 141-148. 


GEOLOGY, GEOPHYSICS, MINERALOGY, 
AND MINING ENGINEERING 


* The Transmission of Rayleigh Waves Across an Ocean 
Floor With Two Surface Layers. Il. Numerical. Urs Hoch- 
strasser and Robert Stoneley. Geophysical Journal, vy. 4, 1961, 
p. 197-201, 


* The Future Outlook for Tertiary Recovery. Almost 176 
billion bbl of oil are contained within our presently known 
reservoirs—unrecoverable by current recovery techniques. I. F. 
Roebuck, Jr. Journal of Petroleum Technology, v. 13, May 
i961, p. 416-418. 


* The Chemistry of the Moon. H. C. Urey. Armed Forces 
Chemical Journal, v. 15, no. 2, Mar.-Apr. 1961, p. 18-25. 


Russian Map Shows Moon’s Far Side May Be Best for 
Landing. William Beller. Missiles and Rockets, vy. 8, no. 21, 
May 22, 1961, p. 40-41. 


* Setting of Diamonds in Hard Matrix Bits. Findings have 
proved valuable and are offered as helpful suggestions to the 
Canadian industry. G. B. Dauncey. Canadian Mining Journal, 
v. 82, May 1961, p. 67-69. 


* The Incidence of Interplanetary Dust. Treats the reduction 
of radio-echo data to yield the absolute incident meteor flux. 
T. R. Kaiser. Annales de Géophysique, vy. 17, no. 1, Jan.-Mar. 
1961, p. 50-59. 


* Very Large Antennas for the Cosmological Problem. 1. 
Basic Considerations. The atmospheric restrictions at very long 
and very short wavelengths are included, and special attention 
is given to the integrated influence of fainter background 
sources. Sebastian von Hoerner. U. S. National Radio 
Astronomy Observatory, Publications, vy. 1, no. 2, Apr. 1961, 
p. 19-42. 


* New Devonian and Mississippian Formations in De Long 
Mountains, Northern Alaska. Edward G. Sable and J. 
Thomas Dutro, Jr. American Association of Petroleum Geolo- 
gists, Bulletin, vy. 45, May 1961, p. 585-595. 


Comets and the Formation of Biochemical Compounds on 
the Primitive Earth. Suggests the accumulation of large 
amounts of carbon compounds which are known to be trans- 
formed spontaneously into amino-acids, purines and other bio- 
chemical compounds. J. Ord. Nature, vy. 190, Apr. 29, 1961, 
p. 389-390. 


* On the Possible Presence of Ice on the Moon. Kenneth 
Watson, Bruce Murray, and Harrison Brown. Journal of Geo- 


physical Research, v. 66, no. 5, May 1961, p. 1598-1600, 
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* Space Erosion of the Grant Meteorite. An upper limit to 
the erosion of iron meteorites in space is calculated, based on 
the cosmic exposure age of the Grant meteorite and the meas- 
ured depth variation of cosmogenic Ne” in this meteorite. 
David E. Fisher. Journal of Geophysical Research, v. 66, no. 5, 
May 1961, p. 1509-1511. 


* Recovery of Zirconium and Titanium Minerals. Describes 
beach sand deposits containing such minerals as zirconium, 
rutile, ilmenite, monazite, magnetite and others. (In Polish.) 
Odzyskiwanie mineral6w cyrkonowych i tytanowych. Donat 
Milezarek. Rudy i Metale Niezelazne, v. 6, no. 3, Mar. 1961, 
p. 129-133. 


* A Neutral Line Discharge Theory of the Aurora Polaris. 
The DM, DCF, DR, DP and DSM fields; motions of charged 
particles in the earth’s magnetic field; motions of charged par- 
ticles close to a neutral line; particle injection associated with 
ares; rayed arcs; polar magnetic disturbances. S.-I. Akasofu 
and S. Chapman, Royal Society of London, Philosophical Trans- 
actions, v. 253, Ser. A. Mathematical and Physical Sciences, no. 
1031, Apr. 27, 1961, p. 359-406 + 4 plates. 


How to Engineer an in situ Combustion Project. Outlines 
a procedure for the petroleum engineer to follow as a guide in 
setting up a full-scale thermal recovery project. T. W. Nelson 
and J. S. McNeil. Oil and Gas Journal, vy. 59, no. 23, June 5, 
1961, p. 58-65. 


Unique Fleet of ASW Study Ships Urged. Submarines 
would have top speed of five knots. A unique feature of the 
suggested design is that the submarine would be built around 
a steel sphere like that of the Trieste vehicle. Richard van 
Osten. Missiles and Rockets, v. 8, no. 23, June 5, 1961, p. 32-33. 


* How to Evaluate Pipe Stresses When Drilling From a 
Floating Vessel. Edward R. Lind. World Oil, vy. 152, June 
1961, p. 95-101. 


* Composition of the Earth’s Mantle. Recent studies with 
strong shock waves are examined in connection with the com- 
position of the core; the evidence is unfavorable to the 
hypothesis of a metallic core of light elements, but is consistent 
with a core of iron alloy. Francis Birch. Geophysical Journal, 
v. 4, 1961, p. 295-311. 


* Concerning the Formation of Norwegian Sulfide Deposits. 
Reviews of the hypotheses for the great number of sulfide 
deposits occurring within the Caledonian orogenic zone of 
Norway. Maintains that both geologic results from the Nor- 
wegian deposits as well as results from foreign deposits de- 
scribed in the newest literature give considerable support to the 
exhalative-sedimentary theory, rarely considered in Norway 
after 1890. (In Norwegian.) Om dannelse av de norske kis- 
forekomster. Christoffer Oftedahl. Teknisk Ukeblad, vy. 108, 
no. 19, May 11, 1961, p. 415-419. 


The Kaalijirvy Meteorite Craters on Saarema_ Island, 
Estonian SSR. A group of one large and six small meteoritic 
craters in Estonia has been investigated in some detail, both 
morphologically and as to content of meteoritic fragments. E. 
L. Krinov. American Journal of Science, vy. 259, no. 6, June 
1961, p. 430-440. 


Deep-Ocean Velocimeter Aids Sonar Systems Design. 
Transistor instrument operates at maximum ocean depths, 
supplying speed-of-sound-in-water information to surface by 
cable. Supersonic pulse sent along fixed-length water path is 
fed back as generator trigger. Repetition rate change is read out. 
Leon Dulberger. Electronics, vy. 34, no. 22, June 2, 1961, 
p. 41-43. 


* The Crystalline Structure of Calcirtite—A New Derivative 
of the Structural Type CaF,.-CeO,.. The calcirtite mineral 
Ca( Zr, Ca).-Sri( Ti, Fe)sOie was examined by X-rays. It is a 
tetragonal mineral with the following lattice parameters—a: 
15.30, c: 10.20A pr. gr, 1.4,/acd. The structure of the mineral 
is derived from the cubic structural type of the fluorite- 
cerinite. (In Russian.) O kristallicheskot strukture kal’tsirtita— 
novol proisvodnot strukturnogo tipa CaF .-CeO.. Iu. A, Piatenko 
and Z. V. Pudovkina. Kristallografiia, v. 6, no. 2, 1961, 
p. 196-199. 
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Rock Magnetism and the Movement of Continents, The 


study of rock magnetism during the past ten years has virtually 
settled the issue of the theory of the Austrian meteorologist 
Wegener—that the present continents have, in former ages 
drifted about on the Earth’s surface. Peter Stubbs. New Scien. 
tist, v. 10, June 1, 1961, p. 522-525. 


Meteorological Observations From Satellites. Better wea. 
ther forecasting depends on a fuller understanding of the atmos. 
phere and acquisition of data from all over the world. The 
Tiros satellites represent a major advance in meteorology: the 
technique will be improved and extended. Sigmund Frits, 
New Scientist, v. 10, June 1, 1961, p. 504-507. 


On Analysing the Physical Evolution of Galaxies, |p. 
vestigations based on gas masses, bright star counts, and 
luminosity-mass ratios of galaxies lead to one of two conclusions 
If the galaxies are all of the same age, the faint ends of the 
initial luminosity functions of stars at formation differ greatly 
from one galaxy to another. On the other hand, consistent te- 
sults in the analysis are obtained with luminosity functions that 
are more nearly constant and ages which range from one to 
thirty billion years. The various possibilities can be tested by 
observations on the Magellanic Clouds. Equations are set up 
which describe, as functions of time, the integrated properties of 
a galaxy as a system of stars and gas. V. C. Reddish. Royal So- 
ciety of Edinburgh, Proceedings, Sec. A, Mathematical and 
Physical Sciences, v. 65, pt. 3, 1959-1960, p. 207-222. (Q4I 
R80.7p Vis.) 


Let’s Go Prospecting for Clay! Outlines the total procedure, 
Roy B. Moffitt. Brick & Clay Record, v. 138, no. 6, June 1961, 
p. 82 + 9 pages. 


Space Dust Brought Back by Rocket. Describes the Aero- 
bee-Hi sounding rocket and its mission. Missiles and Rockets, y, 


8, no. 25, June 19, 1961, p. 31. 
How to Get the Longest Life From Your Drilling Equip. 


ment. By properly balancing the physical properties of the 
steel rod, tungsten carbide, rock drills, and rock, longer life can 
be obtained. Explains how it is done. Curt Dahlin. Engineering 
and Mining Journal, v. 162, June 1961, p. 89-91. 


* The Antarctic Regions and Geophysical Investigation of the 
Earth. Alludes to the speculations of the 16th Century about a 
large southern continent, and makes a historical survey of geo- 
physical investigations in those regions. Describes the IGY 1957- 
1958 from the special points of view of the physics of the atmos- 
phere, the heat and water economy of the earth, and the structure 
of the earth’s crust. Adds considerations about the present ice cap 
and the subglacial topography of Antarctica, the present mass 
economy and heat economy of the artarctic ice, and the changes 
in the sea level and ice economy in the antarctic regions. (In 
German.) Die Antarktis und die geophysikalische Erforschung 
der Erde. H. Hoinkes. Naturwissenschaften, v. 48, no. 9, May 
1961, p. 354-374. 


* Geological Theory and the Search for Ore. Development 
of present theories of ore deposition is outlined. Theories 
examined are: igneous-hydrothermal, ore magma, lateral secre- 
tion, and marine sulfate reduction. R. L. Stanton. Mining © 
Chemical Engineering Review, v. 53, no. 7, Apr. 15, 196, 
p. 48-55. 


Cosden “Foams” Oil and Salt Water From Gas-Drilled 
Hole. An economical solution to a troublesome problem. Ed 
McGhee. Oil and Gas Journal, v. 59, no. 25, June 19, 1961, 
p. 96-97. 


* Experimental Production of Secondary Alkyl Sulfates. 
Describes the cracking of synthetic ceresin in a vat and in 4 
circulation system and investigates the sulfurization scheme ot 
a cracking-distillate in the circulation pump of a carrying con 
denser. The yield of alkyl sulfates in the pump and in the rotor 
column is the same. The cracking distillates of synthetic ceresin 
and of Grozny paraffin during sulfurizing give about the same 
yield of alkyl sulfates (42-44%). (In Russian.) Opyt proizvod- 
vtorichnykh alkilsul’fatov. M. M. Levkovich, V. D. 
Meshov, and T. N. Dshakeli. Khimiia i Tekhnologiia, Topliv' 
Masel, v. 6, no. 5, May 1961, p. 24-29. 
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* A Contribution to the Study of the Form of Occurrence 
of Radioactive Elements in Minerals. The distribution of 
radioelements in monazite, studied by lixiviation, is irregular 
and characterized by the enrichment of the surface zone of the 
crystal lattice and of the capillaries by some daughter and 
mother elements as compared with the insoluble part of the 
lattice. The atoms of isotopes of Ra are found in the capillaries 
of monazite in two forms characterized by a different capacity of 
ion exchange of the lixiviating solutions. (In Russian. ) kK 
yoprosu 0 forme nakhozhdeniia atomov radioaktivnykh _ele- 
mentov v mineralakh. I. E. Starik, K. FP. Lazarev, and E. P. 
Petriaev. Radiokhimiia, v. 3, no. 2, 1961, p. 207-214. 


GRAPHIC ARTS 


* The Influence of Paper Compressibility on Ink Penetra- 
tion. An analysis on the compressible nature of paper shows 
that under high pressures the pore size is linearly related to the 
square root of pressure. An expression for the penetration of 
ink into paper as a function of pressure is derived and agrees 
satisfactorily with experimental results. It is also shown that 
the mean hydraulic radius of the pores of a paper can be cal 
culated directly from the fall in the diffuse reflectance of paper 
caused by the penetration of black ink under pressure, Baysung 
Hsu. Applied Scientific Research, Sec. A, Mechanics, Heat, 
Chemical Engineering, Mathematical Methods, vy. 10, nos. 3-4, 
1961, p. 277-285. 


* Effects of Viscosity, Pressure and Time on the Penetra- 
tion of Varnishes and Inks Into Paper. The penetration of 
varnishes and inks into supercalendered paper under pressure 
was studied by means of reflectance measurements. The penetra- 
tion appeared to be proportional to the square root of the ratio 
of the magnitude and duration of the applied pressure to the 
viscosity. This relationship is in agreement with the classical 
physical law for the viscous flow of fluid into a porous medium. 
It is also concluded that for the systems studied, the ink pene- 
trates under the applied pressure, as a homogeneous body into 
the paper with no filtration of pigments from the carrying 
varnish. R. R. Coupe and Baysung Hsu. Applied Scientific 
Research, Sec. A, Mechanics, Heat, Chemical Engineering, 
Mathematical Methods, v. 10, nos. 3-4, 1961, p. 253-264. 


* Prints ROP Color Direct From Photoengraved Plates. 
Printing in three-color process and black and white by the 
direct-plate printing method. Vance D. Gregory. Printing 
Production, v. 91, no. 8, May 1961, p. 42-45. 


HUMAN FACTORS 


Flight Controllability Limits and Related Human Trans- 
fer Functions as Determined From Simulator and Flight 
Tests. Lawrence W. Taylor. Jr. and Richard E. Day. U. S. 
National Aeronautics and Space Administration, Technical Note, 
NASA TN-D-746, May 1961, 65 pp. (TL570 Un3t Room 290) 


Human Responses—A Vital Link in Communications 
Progress. I]. Deals with the basic processes of communication 
and cites an example of underwater communication between 
submarines. Beverly Dudiey. IRE Transactions on Engineering 
Writing and Speech, v. EWS-4, no. 2, May 1961, p. 35-41. 
(TK1 In6.6ew Vis. ) 


GM’s Interior Comfort Dimensioning System. System is 
based on the concept that the human being should be the yard- 
stick for determining comfortable dimensions. It emplovs a two- 
dimensional manikin to give the package designer comfort in- 
formation during the design stage, and a three-dimensional 
manikin for verification of seats in automative vehicles, Vineent 
D. Kaptur, Jr. and Michael C. Myal. SAE Journal, vy. 69, June 
1961, p. 70-71. 


INFORMATION RESEARCH 


The New Library of Science and Invention. With the in- 
creasing volume of technical literature, the creation of a new 
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information library system is an urgently needed improvement 
in communications for industry. R. S. Hutton, Engineering, v. 
191, May 19, 1961, p. 688. 


* Extrusion Bibliography. Pertains to organic plastics. Suc- 
ceeds lists published in July 1959. Bruce H. Maddock, editor. 
SPE Journal, v. 17, June 1961, p. 551-555. 


Fourth Annual Report for the Period Ending June 30, 
1960. A general discussion of information storage and retrieval 
and of the projects being undertaken in this field by the 
Council on Library Resources. 44 pp. Council on Library Re- 
sources, Inc., Washington, D. C. (Pamphlet File) 


* The Universal Decimal Classification. A study of the 
present position and future developments, with particular at- 
tention to those schedules which deal with the humanities, arts, 
and social sciences. Barbara Kyle. Unesco Bulletin for Libraries, 
v. 15, no. 2, Mar.-Apr. 1961, p. 53-69. 


* Faesimiles and the Antiquarian Trade. Consideration is 
not limited to antiquaria. Lawrence S. Thompson, Library 
Trends, vy. 9, Apr. 1961, p. 437-445. 


Teaching by Television. Experiments involve the use of 

television—not occasionally, not as an educational “extra”, but 
regularly, as a basic part of the daily instruction. 2nd Ed. 87 pp. 
Jan. 1961. Ford Foundation, New York. (LB1044.7 F752) 
* A Major Centre for Scientific and Technological Informa- 
tion. Problems in stemming the tide of publications. A. A. 
Fomin, TVF. Teknisk-Vetenskaplig Forskning, v. 32, no. 4, 
1961, p. 188-191, 


Library and Laboratory: Partners in Research. The role 
of the librarian in assisting the engineer-researcher is discussed, 
and the services which can be expected of the librarian are 
stated. Discusses certain library tools and techniques for the 
engineer-researcher. Harold S. Sharp. IRE Transactions on 
Engineering Writing and Speech, vy. EWS-4, no. 2, May 1961, 
p. 58-61. (TK1L In6.6ew Vis.) 


The National Library of Medicine. Index Mechanization 
Project, July 1, 1958-June 30, 1960. vy. XLIX. no. 1, pt. 2. 
96 pp. Jan. 1961. National Library of Medicine, Washington, 
D. C, (2695.92 Un3.5n) 


Information Retrieval—a Solution, The A.LCh.E. is pub- 
lishing an abstract and list of key words with each technical 
article. The system is based on concept coordination and uses 
links and roles to provide specific retrieval. B. E. Holm. Chemi- 
cal Engineering Progress, v. 57, June 1961, p. 73-78. 


INSTRUMENTATION 


* Recording and Amplifying Receiver for Short-Time 
Spectroscopy. Describes an apparatus capable of producing, 
amplifying, and recording spectra of very short time of exposure. 
In a modified form, this apparatus can be used in measuring in- 
tensity profiles of steady arcs. Applications are given. (In Ger- 
man.) Registrierender und verstirkender Empfinger fiir Kurz- 
zeitspektroskopie. Richard Schneider, Fritz Maisenhdlder, 
and Manfred Kling. Zeitschrift fiir Angewandte Physik, y. 13, 
mo. 4, Apr. 1961, p. 211-215. 


Measuring and Controlling Temperature. Conventional 
and Advanced Instruments and Equipment. Reviews solid and 
fluid expansion instruments and electrical instruments operated 
by a change in value of an electrical property, these types being 
of greatest importance in industry. A. Linford. Manufacturing 
Chemist, v. 32, May 1961, p. 222-226. 


Heart-Sound Discriminator Simplifies Medical Diagnosis. 
Electronic stethoscope, using sliding gate, permits physicians to 
listen only to those portions of a heart sound that are of in- 
terest. Circuit can be adapted for other areas where a large- 
amplitude signal masks an immediately following low-level one. 
Richard Weiss. Electronics, vy. 34, no. 24, June 16, 1961, 
p. 52-55. 
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Electrodynamic Loudspeaker Has Totally Active Surface. 
Nonresonant, pneumatically loaded bass unit and current-carry- 
ing sheet within a magnetic field for the higher frequencies give 
excellent frequency and transient response. Stanley R. Rich. 
Electronics, v. 34, no. 24, June 16, 1961, p. 49-51. 


A Plastic Capsule Technique for the Combustion Calo- 
rimetry of Volatile or Chemically Reactive Compounds: The 
Heat of Combustion of Polythene. A technique for vacuum- 
forming polythene capsules for use in the combustion calorimetry 
of volatile or chemically reactive compounds is described. It 
has a number of advantages over the glass-ampoule method. 
Values for the heat of combustion of polythene are reported. 
H. Mackle and R. G. Mayrick. Journal of Scientific Instru- 
ments, v. 38, May 1961, p. 218-220. 


Photolectric Optical Pyrometer. An optical pyrometer is 
described in which the brightness match is performed photoelec- 
trically. A sensitivity of +0.02 C at 1068 C is achieved with a 
reproducibility of +0.1 C. J. Middlehurst and T. P. Jones. 
Journal of Scientific Instruments, vy. 38, May 1961, p. 202-204. 


Indium Resistance Thermometers. A description is given of 
the construction of an indium resistance thermometer, which is 
articularly suitable for use in cryostats where working space is 
imited. The ice point resistance of the thermometer changed 
by less than five parts in 30,000 after repeated cooling to 14 K. 
Mathematical representations of the variation of resistance with 
temperature are given for the greater part of the temperature 
range 14 to 323 K. B. Yates and C. H. Panter. Journal of 
Scientific Instruments, v. 38, May 1961, p. 196-197. 


Oxide Resistor Furnace for High-Temperature Operation. 
A thoria-base oxide resistor furnace was constructed for opera- 
tion at temperatures up to 2400 C in an oxidizing atmosphere. 
The maximum temperature attainable is limited by the ioniza- 
tion of the air in the vicinity of the oxide resistor, and simple 
means of overcoming this limitation are suggested. The furnace 
may prove attractive for some specialized investigations, where 
the requirement of an oxidizing atmosphere is sufficient to over- 
ride the inherently fragile nature of the resistor element. E. 
Rothwell. Journal of Scientific Instruments, vy. 38, May 1961, 
p. 191-198. 


LUBRICATION AND FRICTION 


Effects of Lubricants on Fatigue Life of Ball Bearings. 
E. A. Baniak and G. A. Kohl. Machine Design, v. 33, June 
8, 1961, p. 190 + 2 pages. 


* Operating Characteristics of 75 Millimeter Bore Ball 
Bearings at Minimum Oil Flow Rates Over a Temperature 
Range to 500 F. Frederick T. Schuller and William J. 
Anderson. Lubrication Engineering, v. 17, June 1961, 
p. 291-298. 


* Studies on the Dispersion of Silicone Defoamer in Non- 
Aqueous Fluids. The storage stability of dispersions of 5 to 30 
ppm silicone in synthetic and mineral lubricating oils was 
studied as a function of the mixing method used in their 
preparation. Both radioactive tracer (H*) and emission spec- 
trography were used as analytical tools in following the separa- 
tion of the additive; detailed procedures for these methods are 
given. It was concluded that the most stable dispersions were 
made by the use of high-intensity mixing approaching colloid 
milling. Alan Beerbower and R t E. Barnum, Lubrication 
Engineering, v. 17, June 1961, p. 282-285. 


MECHANICAL ENGINEERING 


Selecting Clutches for Mechanical Drives. Clutches can do 
a multitude of power-transmission jobs. Choice becomes simple, 
if the power train is first analyzed—starting with the load re- 
quirement. John Proctor. Product Engineering, vy. 32, no. 25, 
June 19, 1961, p. 43-58. 
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The Effect of Accelerometer Low-Frequency Response on 
Transient Measurements. Investigates effects on acceleration 
measurements. The accelerometer is represented by an equiva. 
lent capacitance, and the amplifier by an equivalent jn ut 
resistance. The response of this system to a half sine-wave pulse 
to a triangular-wave pulse, and to a square-wave pulse is found. 
M. E. Gurtin. Experimental Mechanics, v. 1, June 196} 
p. 206-208. 


METALLURGY 


Review of Recent Developments in the Metallurgy of 
Beryllium. Surveys published data on purification and mechanj. 
cal and physical properties. Webster Hodge. Battelle Memorial 
Institute, Defense Metals Information Center, DMIC Memo. 
randum 105, May 10, 1961, 6 pp. (TN799 B32.2d Contin.) 


Review of Recent Developments in the Technology of 
Tungsten. Surveys fabrication, properties, structures, and g 
plications. V. D. Barth. Battelle Memorial Institute, Defense 
Metals Information Center, DMIC Memorandum 108, May 18, 
1961, 6 pp. (TN799 B32.2d Contin.) 


Progress in Metallurgical Technology. Titled papers are: 
Modern Developments in Iron and Stee! Production; Extraction 
and Refining of Non-ferrous Metals; Melting of Ferrous and 
Non-ferrous Metals; and Casting of Ferrous and Non-ferrous 
Metals. 147 pp. 1960. Lliffe & Sons, London, England. ( TN690 
In7p) 


Rare Indium in the Metal Industries. Although stil! com- 
paratively rare, In now finds application in electroplating, bear- 
ings, low melting-point alloys, dental alloys, and solders for use 
in the electrical field. M. Schofield. Metallurgia, v. 63, May 
1961, p. 231 + 2 pages. 


Titanium Usage Increases B&P Experienced in Forming 
and Assembly. Points out that the X-15 rocket plane utilizes 
1524 Ibs. of Ti. Magnesium Products, 1961, May, p. 4-8 + 
table. 


METALS—CORROSION 


* Speed of Oxidation of Titanium and Its Alloys in Air at 
High Temperatures. The oxidation of Ti sponge (TGO) and 


Ti alloys with 5% Al, Sn, Cu, Si, Fe, Cr, and Mo, and also | 


1.5, 5, and 10% V was between 700 and 1000 C. On the 
basis of the data, it was possible to divide the alloying elements 
into five groups, according to their effects on Ti oxidation. (Jn 


Russian.) Skorost’ okisleniia titana i ego splavov v vozdukhe pri / 


vysokikh temperaturakh. I. S. Anitov and S. A, Gorbunor. 
Zhurnal Prikladnoi Khimii, v. 34, no. 4, Apr. 1961, p. 725-734. 


* Corrosion Resistance of Copper in Halide Electrolytes 
Recommended for the Tinning of Sheet Metal. Copper resists 
corrosion at 25 C, as well as at 50 C, in quiescent electrolytes; 
the rate of oxidation of Cu decreases with time. When the 
electrolyte is in motion, the corrosion resistance of Cu decreases 


considerably and the rate of corrosion increases. When the SnCh | 


concentration in halide electrolytes increases, the rate of cor- 
rosion of Cu decreases. (In Russian.) O korrozionnoi ustoichi- 
vosti medi v galogenidnykh elektrolitakh recomenduemykh 
luzheniia zhesti. 1. E. Timova and L. GCusel'nikova. Zhu 
Prikladnoi Khimii, v. 34, no. 4, Apr. 1961, p. 870-874. 


Oxidation of Titanium in the Temperature Range 800- 
1200°C. Oxidation of Ti in the temperature range 800-1200 € 
has been studied. In agreement with Wallwork and Jenkins, the 
initial approximate parabolic oxidation rate has been shown to 
be primarily associated with O dissolution in the metal. Whe 
the O concentration in the outer layer of the metal reaches 4 
composition TiOv.s:, heavy oxide formation begins to take place 
and the oxidation eventually follows a linear oxidation rate. k 
is suggested that the coresponding oxidation is governed ) 
oxide nucleation and growth of oxide nuclei. Above 950 C, t 
crystallization and sintering of the outer layers of the TiO--scake 
take place. P. Kofstad, P. B. Anderson, and O. J. Krudtas. 
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Journal of the Less-Common Metals, v. 3, no. 2, Apr. 1961, 
p. 89-97. 
Weather Protection for Production Cars. Corrosion prob- 


lems on modern, mass-produced cars are well known. Much is 
being done to overcome them, but the ultimate answer seems 
to lie in the use of plastics. H. C. F. Haywood. Engineering, v. 
191, May 19, 1961, p. 687. 


* The Effect of Purity on the Corrosion Resistance of Al- 
Mn 1.2% Alloy. Comparative research on the corrosion resist- 
ance of 1.2% Al-Mn alloy prepared using high-purity Al and com- 
mercial grade Al, tested under different conditions, revealed that 
the alloys prepared from high-purity Al and electrolytic Mn 
showed considerably greater corrosion resistance. Such alloys 
also have good mechanical strength, are suitable for bright 
anodizing, and are, therefore, highly recommended for the 
production of decorative details. (In Italian.) Grado di purezza 
e resistenza alla corrosione della lega alluminio-1,2% manganese. 
M. Leoni and G. Luft. Alluminio, vy. 30, no. 4, Apr. 1961, 
p. 185-192. 


* Combating Corrosion and Deposits in Boilers During the 
Combustion of Fuel Oils Rich in Sulfur. The extent of 
damage caused by fuel oils to boilers depends on the type of oil 
used, the design and purpose of the installation. Total or partial 
protection must be considered. Partial protection will not pre- 
vent certain parts from corroding. An instance of complete 
protection and of partial protection by blowing alkaline powder, 
especially MgO powder, into the combustion chamber is given. 
(In German.) Bekiimpfung von Korrosionen und Krusten in den 
Dampfkesseln beim Verfeuern schwefelreicher Heizéle. E. 
Zehnder. Schweizer Archiv fiir Angewandte Wissenschaft und 
Technik, v. 27, May 1961, p. 193-198. 


* Study of Corrosion Properties of EI-847 and EI-851 
Steels During the Action of Superheated Vapor. It was ex- 
perimentally determined that the steels studied are sufficiently 
corrosion resistant in this atmosphere and can be used for the 
production of equipment coming in contact with the super- 
heated steam (usually not containing O), at temperatures reach- 
ing 600 C. Experimental work is described. (In Russian.) Is- 
sledovanie korrozionnykh svoistv staeli EI-847 i EI-851 pri 
vozdeistvii peregretogo para. D. Ila. Kagan and L. 8S. Zhurav- 
ler. Elektricheskie Stantsii, v. 32, no. 4, Apr. 1961, p. 33-34. 


* The Influence of Flow on Corrosion. Some cases of cor- 
rosion observed in air heaters and economizers are described 
which demonstrate the connection between flow and corrosion. 
Unequal flow leads to unequal deposit formation, unbalanced 
heat transfer, and temperature differences, causing the forma- 
tion of local potentials which favor corrosion. (In German.) 
Der Strémungseinflus auf die Korrosion. 4. Upmalis. Brenn- 
stoff-Wdrme-Kraft, v. 13, May 1961, p. 219-221. 


How and Why Corrosion Occurs in Air Conditioning 
Water Circuits. Explores the various ways in’ which corrosion 
occurs in water circuits, and presents some interesting case- 
history information obtained in various parts of the country. 
Sidney Sussman and Irving L. Portnoy. Heating, Piping & 
Air Conditioning, v. 33, June 1961, p. 134-140. 


How We Are Fighting Corrosion. There are five general 
methods of mitigating corrosion in water-floods or salt-water dis- 
posal systems. These are: coated or non-metallic equipment, 
cathodic protection, inhibitors, water treatment, and resistant 
metals. At this time, the predominant method is the use of 
coatings and nonmetallic equipment. Corrosion problems will 
increase in the future as deeper formations are penetrated and 
more severe oil-recovery methods come in use. H. D. Holloway 
and T. W. McSpadden, Oil and Gas Journal, vy. 59, no. 22, 
May 29, 1961, p. 146 + 3 pages. 


Corrosion of Aluminum and Its Alloys in Superheated 
Steam. The corrosion behavior of pure Al and some of its alloys 
in superheated steam was found to depend markedly on the 
method of starting the corrosion test. Pure Al samples survived 
only in tests that were brought to temperature and pressure very 
m ed Resistant Al-Ni-Fe alloys performed well only if a 
relatively slow starting procedure was used, suffering extensive 
blistering or complete disintegration in a test started rapidly. 
J. E. Draley, W. E. Ruther, and S. Greenberg. U. S. Atomic 
Energy Commission, ANL-6207, Apr. 1961, 31 pp. (UF767 
Un3.lan Cntin. ) 
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METALS—EXTRACTION AND REFINING 


* Analog Simulation of Zone Melting. An analog computer 
was used to simulate zone melting in small-diameter tungsten 
rods of 0.2 to 1 centimeter. Heat balance equations take ac- 
count of electron bombardment, heat capacity, radial conduc- 
tion, axial conduction, and surface radiation. Diagrams are 
given for the chosen spatial subdivision and for the computer 
mechanization. Predicted temperature-time curves are shown 
for a rod of 0.4-centimeter diameter with optimum power input 
of 650 watts. Unsatisfactory operation is predicted for zone 
melting of a l-centimeter rod. H. L. Mason. U. S. National 
Bureau of Standards, Journal of Research, Section C, Engineer- 
ing and Instrumentation, v. 65C, no. 2, Apr.-June 1961, p. 97-99. 


Oxygen in Steelmaking...Today and Tomorrow. Since the 
importation of the basic O converter from Austria a few years 
ago, the use of O by this nation’s steelmakers has nearly 
doubled. Today, O is also being used in blast furnaces, open 
hearths, and electric furnaces to increase production capacities. 
With the development of several promising processes such as the 
oxygen-natural gas lance, tomorrow may see production rates 
far greater than those of today. E. F. Kurzinski. Metal Progress, 
v. 79, no. 6, June 1961, p. 97-102. 


* The Analytic Control of High Purity Gallium. For the 
analysis of 99.99% pure Ga metal, the spectrum analysis method 
is the best, and even in the case of a 99.9999% metal must be 
combined with a concentration method. To determine the total 
amount of impurities in the laboratory, measuring the resistance 
of the metal specimens cooled to 4-8 K is recommended. (In 
German.) Die analytische Kontrolle des Reinstgalliums. E. 
Papp and T. Kotsis. Acta Chimica Academiae Scientiarum 
Hungaricae, v. 28, nos. 1-3, 1961, p. 29-32. 


* Recovery of Copper as Copper(1)-Oxide. A New Method 
of Copper Recovery of the Copper Smelting Plant of 
Duisburg, Germany. A suspension of copper(I) chloride in 
water is transformed continuously, at high temperature and 
under energetic stirring with a lime solution mud, into copper( 1) 
oxide. The reaction is conducted above the copper(1) potential. 
The product is gathered into a concentrator; the concentrated 
mud is filtered and washed. The composition of the finished 
product is given. (In German.) Die Gewinnung des Kupfers als 
Kupfer(1)-oxyd. Uber ein neues Verfahren des Kupfergewin- 
nung der Duisburger Kupferhiitte. G. Henrich, W. Hoffmann, 
and H. Junghanss. Zeitschrift fiir Erzbergbau und Metall- 
hiittenwesen, v. 14, May 1961, p. 223-228. 


METALS—FINISHING, POLISHING 
AND CLEANING 


Ultrasonic Cleaning Fundamentals. Definition of terms and 
hints for improving results. Gilbert Tint. Products Finishing, 
v. 25, no. 9, June 1961, p. 50 + 4 pages. 


* Mechanical Descaling of Rolled Wire. Describes equip- 
ment and operating procedures. H. Wirtz. Wire, no. 52, Apr. 
1961, p. 46-47. 


Automatic Immersion and Degreasing Plant. Use of 
trichlorethylene and perchlorethylene. Their effectiveness can 
vary, however, according to the means of application. Cor- 


rosion Technology, v. 8, May 1961, p. 149-150. 


* Something New in Chemical Cleaning. Describes use of 
non-condensed phase for cleaning hard-to-get-at surfaces. 
Charles M. Loucks. Power Engineering, v. 65, June 1961, 
p. 58-59. 


* Some Advantages of Automatic Plant Using Solvents for 
Degreasing. Shows that carefully thought out automatic solvent 
plants have much to commend them. J. Pickup. Metal Finish- 
ing Journal, v. 7, no. 77, May 1961, p. 187-191. 


Polishing Stainless Steel Made Easier. Polishing of stain- 
less steel has been brought within reach of all firms by the in- 
troduction of improved mops and faster cutting abrasives. J. P. 
Dewar. Engineering, v. 191, Apr. 28, 1961, p. 586. 
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Chemical Polishing. Application to aluminum and copper 
alloys. P. F. Walmsley. Metal Industry, v. 98, May 12, 1961, 
p. 371-374. 


METALS—FOUNDRY PRACTICE 


Factors Involved in Making a Sand Mixture. Il. Presents 
the data obtained from the testing of 282 foundry sand mixtures, 
and a hypothesis which has been derived from such data. 
Douglas C. Williams. News in Engineering at Ohio State 
University, v. 33, no. 2, Apr. 1961, p. 11 + 11 pages. 


* Pattern-Flow Moulding at Soho and Tame Bridge Found- 
ries. The principle of pattern flow is applied to the production 
of medium-size castings in grey iron. A review is presented of 
the steps in development from traditional loose pattern molding 
to flow production. The improved output/man is estimated at 
3:1. A. J. Shore. British Foundryman, vy. 54, May 1961, 
p. 225-238. 


* Application of the Hydrometer Method to Particle Size 
Analysis of the Sub-Sieve Range in Foundry Sands. The 
hydrometer is proposed as a convenient tool to evaluate the 
fines according to their size distribution characteristics. Com- 
parison tests by the hydrometer, pipette, and AFS method 
using four Australian sands are given. A. N. Waterworth. 
British Foundryman, v. 54, May 1961, p. 215-224. 


* Problem Castings and Some Success in Using Denseners. 
Describes use of denseners on typical examples which were 
satisfactorily and inexpensively used in the production of cast- 
ings in grey and malleable iron, and to a lesser extent in steel, 
which have considerable differences in section size, porosity, due 
to shrinkage. F. C. Baselow. British Foundryman, v. 54, May 
1961, p. 211-215. 


* The Fluidities of Some Cast Stainless Steels and Ni- 
Resist Cast Irons. The fluidities of five established, and two 
experimental, stainless steels, and two types of Ni-resist cast 
iron, were measured using a spiral test. The fluidity and casting 
quality of both Ni-resists were found to be superior to those of 
any of the stainless steels. The casting quality of an 18-10 stain- 
less steel was greatly improved by the addition of 3% of Si or 
3% of Al, but the fluidity was only slightly affected. A. M. Pat- 
ton. British Foundryman, vy. 54, May 1961, p. 208-211. 


* Some Experiences With the CO, Process in the Produc- 
tion of Copper-Base Alloy Castings. Although many ad- 
vantages have been found to result from the use of this method 
of mold and core production, some difficulties have been en- 
countered which include knock-out properties, gassing tech- 
niques, and sand mixtures. G. W. Brown and C, B. Searles. 
British Foundryman, vy. 54, May 1961, p. 205-208. 


* Incorporation of Different Elements, Especially Carbon, 
Into a Metal Bath. Describes a new recarburization process for 
cast iron based on the thorough mixing of the bath by means of 
a neutral gas flow in the presence of graphite previously de- 
posited on the surface and caught by the motions caused there. 
High efficiency with reproducibility of results, low decrease of 
temperature (60 C), compensated to a large extent by increase 
in castability, are obtained. (In French.) Incorporation de divers 
éléments et en particulier du carbone, a un bain métallique. 
M. Nicolas Volianik. Fonderie, no. 183, Apr. 1961, p. 139-150. 


* Investigations of Chill Casting With Spheroidal Graphite. 
Studies two types of spheroidal graphite formation, crystalliza- 
tion in a chill mold, effects of inoculation, effects of B and Al 
individually and together, effects of Li and Te. (In German.) 
Untersuchungen iiber Hartguss mit Kugelgraphit. Erich Scheil 
and Franz Weiss. Giesserei, Technisch-Wissenschaftliche 
Beihefte, v. 13, no. 2, Apr. 1961, p. 71-77. 


* The Effects of Subcooling on the Flowability of Molten 
Metals. Studies the effects of Al, Cu, Zn, and Mn on the 
flowability of Mg; the effect of Cu, Si, Mn and some other ele- 
ments on the flowability of Al; the flowability of ternary 
aluminum alloys with Cu and Si contents; the effects of the 
critical range during maximum heating temperature on the 
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flowability of Al; and the effects of C, Si, and P on the flow. 
ability of cast iron. (In German.) Der Einfluss einer Unter. 
kiihlung auf das Fliessvermégen geschmolzener Metalle. Shiro 
Morita. Giesserei, Technisch-Wissenschaftliche Beihefte, y, \3 
no. 2, Apr. 1961, p. 109-122. 


METALS—HEAT TREATMENT 


* Investigation of the Effects of Ultrasounds on the Results 
of Thermal Treatment of Alloys. Studies the influence of 
ultrasounds on the processes of isothermal hardening, Jow 
average and high tempering of steel after hardening, on marten. 
site, on the process of dispersion hardening of Be bronze, and 
on the sulfocyaniding of steel. In almost every case ultrasounds 
accelerate the processes and increase the mechanical properties 
of the alloys. This effect, however, was relatively moderate. (In 
Russian.) Issledovanie vlianiia ul’trazvuka na rezul’taty termi. 
cheskoI obrabotki splavov. V. S. Mes'kin and E. A. Al'ftan, 
Fizika Metallov i Metallovedenie, vy. 11, no. 4, Apr. 196), | 
p. 533-544 + 1 plate. 


Heat-Treat and Shot-Peen Cycle Cuts Torsional Stresses, 
The “right” heat treat method, backed up with a shot-peening 
cycle, helps today’s automobile crank shaft withstand torsional 
stress. Iron Age, v. 187, no. 22, June 1, 1961, p. 70-71. 


* Some Structural and Physical Aspects of the Heat Treat. 
ment of Steels. The structure at high temperatures (A; and 
above ) depends in the first place on the allotropy of Fe and the 
effects of alloy elements on this basic phenomenon. Possibilities 
of calculating equilibrium structures are indicated. The struc- 
tural changes which occur below the As or A; temperatures are 
considered in terms of the time-temperature-transforination 
(T.T.T.) diagram. The relation of such diagrams to heat treat- 
ment processes and to hardenability is indicated. Other aspects 
involved are the calculation of Ms temperatures in terms of 
alloy content and the relation of structure to properties. K. W. 
Andrews. Metal Treatment and Drop Forging, v. 28, May 1961, 
p. 183-192. 


* Heat-Treating Springs by Shaker-Hearth. Metal Treatment 
and Drop Forging, v. 28, May 1961, p. 182. 


Salt Bath Promises Low Alloys New Horizons in Design. 
Process allows the use of low-cost metals heretofore thought 
unsuited for certain designs. Iron Age, v. 187, no. 22, June 1, 
1961, p. 68-69. 


Overcoming Distortion and Cracking in Heat Treating 
Tool Steels. Internal stresses developed during quenching can 
crack or warp tool steels. These effects may be overcome or 
minimized with air-hardening steels, or techniques such a 
interrupted quenching or ultrasonic agitation. Richard F. 
Harvey. Metal Progress, v. 79, no. 6, June 1961, p. 73-75. 


* Effects of Hardening Temperature and Hardening Time 
on the Chilling Hardness of Cast Iron With Lamellar and 
Spherolitie Graphite. Studies hardness of cast iron with lamellar 
and spheroidal graphite as a function of annealing temperature 
and annealing time after water chilling and oil chilling, the 
effects of annealing conditions on the C content and the rela- | 
tionship between graphite and combined C, the relationship be 
tween the C content and hardness, and the transferability of the 
results to other types of cast iron. (In German.) Einfluss von 
Hirtetemperatur und Hirtezeit auf die Abschreckhiirte von 
Gusseisen mit lamellarer und sphiirolithischer Graphitausbild- 
ung. Heinz Borchers and Giinther Haberl. Giesserei, Tech 
nisch-Wissenschaftliche Beihefte, v. 13, no. 2, Apr. 1961, 


p. 85-95. 


METALS—MECHANICAL AND 
PHYSICAL PROPERTIES 


How Hot Hardness Varies in Tool Steels. With a Rockwel 
testing machine modified to operate up to 1200 F., Latrobe et 
gineers rated the hot hardnesses of numerous grades of t 
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steels and found that they varied according to heat treatment 
and room temperature hardnesses. Data obtained by this type 
of test can be used to select a tool steel for a specific applica- 
tion. David P. Hughes. Metal Progress, v. 79, no. 6, June 
1961, p. 76-79. 


* Internal Friction of Pure Iron After Slight Plastic De- 
formation. Damping after deformation of pure iron wires 
(99.99% Fe) depends closely upon amplitude and temperature 
of deformation and temperature of measurement. In wires de- 
formed below —30 C there is a progressive increase of the in- 
ternal friction. In wires deformed above —30 C there is a de- 
crease, increasing with time. (In French.) Frottement interne 
du fer pur aprés une légére déformation plastique. J. D. Fast 
and M. B. Verrijp. Mectaux Corrosion-Industries, v. 36, Mar. 
1961, p. 91-99. 


Tensile Properties of 17-7 PH and 12 MoV Stainless- 
Steel Sheet Under Rapid-Heating and Constant-Temperature 
Conditions. Results are presented of rapid-heating tests 
of sheets heated to failure at temperature rates from about 
1 to 170 F per sec under constant-load conditions. Yield 
and rupture strengths obtained from rapid-heating tests are 
compared with yield and tensile strengths obtained from 
short-time elevated-temperature tensile tests (30-min  ex- 
posure ). A rate-temperature parameter was used to construct 
master curves from which vield and rupture stresses or tem- 
peratures can be predicted. A method for measuring strain by 
optical means is described. Charles R. Manning, Jr. and 
Howard L. Price. U. 8. National Aeronautics and Space Ad- 
ministration, Technical Note, NASA TN-D-823, May 1961, 
28 pp. (TL570 Un3t Room 290) 


Physical and Mechanical Properties of Electrorefined 
Vanadium. J. D. Ramsdell, W. L. O’Brien, J. S. Winston, 
and D. R. Schuyler, I. U. S. Bureau of Mines Report of In- 
vestigations 5769, 1961, 22 pp. (TN21 Un3r Room 290) 


Stress /Strain Properties of Cast Iron and Poisson's Ratio 
in Tension and Compression. Stress/strain data are given 
showing the variation of longitudinal and lateral strains for a 
cast iron loaded in tension and compression and also subjected 
to reversals of stress. The variation of the conventional modulus 
of elasticity with stress and also the variation of the “modulus 
of elasticity” for lateral strain defined as longitudinal stress 
lateral resoverable strain were determined. Poisson’s ratio was 
calculated and the variation with stress both for direct and 
reversed loading studied. A hypothesis is put forward to explain 
the peculiar stress/strain properties of cast iron in terms of 
the change in volume under stress of the spaces occupied by the 
graphite. G. N. J. Gilbert. B.C.1.R.A. Journal, v. 9, no. 3, 
May 1961, p. 347-363. 


Mechanical Properties of Irradiated Zirconium, Zirealoy, 
and Aluminum. A Summary of the Data in the Literature. 
Richard E. Schreiber. U.S. Atomic Energy Commission, DP- 
527, Jan. 1961, 108 pp. ( UF767 Un3.1ldp Contin. ) 


* Mieroseopic Calculation of the Distribution of Atoms in 
a Dislocation. Proposes a method based on the equiponderant 
configuration of atoms in a microscopic model of marginal dis- 
locations of the Paierls type. The energy of reaction of the 
atoms is described by the Morz function. A case is calculated 
in which the Morz constants have typical values for cubic 
transition metals. The energy of the dislocation nucleus is 
equal approximately to the energy of one interatomic link and 
the width of the dislocation consists of about six interatomic dis- 
tances. (In Russian.) Mikroskopicheskii raschet raspolozheniia 
atomov v dislokatsii B. A. Grinberg and A. N. Orlov. Fizika 
Metallov i Metallovedenie, v. 11, no. 4. Apr. 1961, p. 481-488. 


* Paramagnetism of Manganese-Antimony Alloys at High 
Temperatures. The magnetic susceptibility of these alloys at 
temperatures, including a region higher than the melting point, 
was measured. The functional relationship between tempera- 
ture and magnetic susceptibility in alloys containing the ferro- 
magnetic compound MnSb is described by the Curie-Weiss law 
in the cases of the hard and of the molten state. The Neel law 
holds for alloys containing Mn.Sb. (In Russian.) Paramag- 
netizm splavov marganets-sur’ma pri vysokikh temperaturakh. 
D.1. Volkov and P, A, Pshenichkin, Fizika Metallov i Metal- 
lovedenie, vy. 11, no. 4, Apr. 1961, p. 513-518. 
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Effect of Structure on the Properties of Titanium Alloys. 
E. Bohanek. Metals Engineering Quarterly, vy. 1, no. 2, May 
1961, p. 70-88. 


Notch Toughness of Structural Sheets. Properties of ferrite, 
pearlite, and ferrite-pearlite aggregates. Effects of welding. 
R. D. Stout and E. H. Kottcamp. Metals Engineering 
Quarterly, v. 1, no. 2, May 1961, p. 58-69. 


* Some Effects of Time at Temperature on 24S-T Alu- 
minum Alloy. Experiments are described in which specimens 
of 24S8-T aluminum alloy were held at temperatures of 400 or 
300 F for periods ranging from 1% to 100 hours, prior to con- 
ducting room temperature reversed bending fatigue or tensile 
tests. The physica! properties of the material change radically 
with such treatments and it is shown that these changes can be 
correlated for varying times and temperatures by the use of the 
Larson-Miller parameter. The results of the tensile tests are in 
good agreement with previously reported tests, provided that 
proper allowance is made for the initial condition of the ma- 
terial. It is shown that these earlier tests can be used to deter- 
mine the effects of time at temperature on the tensile strength 
on a given sample of this material, provided that the initial 
vield strength is known. J. A. Dunsby. Canadian Aeronautical 
Journal, v. 7, no. 5, May 1961, p. 201-205. 


The Tensile Properties of High-Purity Low-Carbon Iron 
and Iron-Manganese Alloys. Three high-purity iron-carbon al- 
loys containing, respectively, 0.0025, 0.012, and 0.052% C, and 
a similar series containing 0.45% Mn, were prepared by vacuum- 
melting and casting. After establishment of a constant ferrite 
grain size, the alloys were heat-treated to vary the carbide 
particle size and distribution without altering the grain size. 
The resulting microstructures were studied by light and electron 
microscopy. Tensile properties were determined at room tem- 
perature and at —196 C. The results indicate that carbides, in 
the proper distribution, can improve the low-temperature 
ductility of ferrite. Deformation of ferrite is highly nonuniform 
and after deformation the matrix contains undeformed mosaic 
blocks. Fine carbides present before deformation are either 
shattered by slip in the matrix or remain largely unaffected. 
W. C. Leslie, G. B. Williams, and D. S. Hutton. Iron and 
Steel Institute, Journal, vy. 198, pt. 1, May 1961, p. 21-29. 


The Effect of Plastic Deformation and Strain Ageing on 
the Transition Temperature of Mild Steel. The results of an 
investigation using the Tipper notched tensile test as a criterion 
of notch ductility in assessing the effect of plastic deformation 
on transition temperature are at variance with the published 
information on investigations using notched impact tests. Plastic 
deformation within the range 2-10% linear strain lowers the 
transition temperature, and subsequent strain aging results in 
partial recovery. Cottrell locking effects appear to play a rela- 
tively small réle in the brittle behavior of mild steel at low tem- 
peratures. T. R. G. Williams and D. H. Hughes. Metallurgia, 
v. 63, May 1961, p. 233-237. 


METALS—MECHANICAL WORKING 


* Lime. Its importance as lubricant carrier in wire drawing. 
Experience with the lime circulation tank. Methods for the 
production of homogeneous, well-adhering lime coatings. Rich- 
ard Stenzhorn, Wire, no. 52, Apr. 1961, p. 41-45. 


Electro-Erosion Machining of Metals. Physical conditions 
for cutting by the electro-erosion process; generation of current 
pulses; automatic control of the machining process; electrotech- 
nological characteristics; machine tools for dimensional electro- 
erosion machining of metals. A. L. Livshits. 115 pp. 1960. 
Butterworths, London. (TS460 L76etr ) 


A New Test Method for Determination of Spinnability of 
Metals. A new test method is described whereby the spinn- 
ability, i.e., the ability to undergo shear spinning deformation, 
without fracture, of any material may be determined. Work 
done to date with this test method indicates that a good non- 
spinning criterion for estimating spinnability is the tensile reduc- 
tion of area at fracture. Results of the spinnability test suggest 
that a feature of this test be adopted in the design of production 
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conespinning mandrels. A qualitative discussion of the effects 
of deviating from the sine law is presented. Richard L. Kegg. 
ASME, Transactions, Series B, Journal of Engineering for Indus- 
try, v. 83, no. 2, May 1961, p. 119-124. 


* Principles of Spark Machining. By means of spark machin- 
ing, a number of difficult machining operations, such as the pro- 
cessing of hardened steel or hard metal, can be carried out in a 
simple manner. In order to obtain by spark machining results 
which are independent of the machine, it is necessary to inves- 
tigate the result of machining on a general basis in relation to 
a reference quantity. In investigations using steel and copper 
as electrode materials it proved possible to determine the practi- 
cal range of spark power for the application of spark machining. 
In accordance with this range we obtain requirements for the 
design of the operating circuit of apparatus for spark machining. 
(In German.) Grundlagen der funkenerosiven Bearbeitung. 
Gottfried Stute. ETZ: Elektrotechnische Zeitschrift, vy. 82, 
Ausgabe A, no. 10, May 8, 1961, p. 301-306. 


Machinability of Nodular Cast Irons. I. Tool Forces and 
Flank Adhesion. Three grades of nodular cast iron (60, 80, 
and 100) were tested to determine the cutting and feed forces 
required to machine the materials, to determine the performance 
of several grades of carbide and oxide cutting tools, and to 
investigate the flank adhesion phenomenon. Cutting character- 
istics for Grade 80 and Grade 100 were found to be the same 
as for high-strength gray cast irons with similar Bhn values. 
Flank adhesion, with accompanying sharp increases in cutting 
force values, was encountered only when Grade 60 was 
machined with carbide tools. An attempt was made to correlate 
tool composition and flank adhesion. 1. Ham. K. Hitomi, and 
G. L. Thuering. ASME, Transactions, Series B, Journal of 
Engineering for Industry, v. 83, no. 2, May 1961, p. 142-154. 


On the Analysis of Random Errors in Precision Grinding 
Operations. The concept of random variables as used in the 
theory of probability is applied to machining operations, in 
which the input stock, hardness, stock distributions, etc., vary. 
Output errors are calculated in terms of input variations 
and machining time, specifically for grinding operations. In 
particular, output size errors are related to input stock varia- 
tions as well as variations of wheel sharpness. Variations in 
runout or eccentricity are related to the initial runout and 
stock. A dimensionless variable for comparing metal-cutting 
machine tools is also introduced which permits an estimate 
of elastically produced errors. Transient forces on grinding 
wheels are also considered. Robert S, Hahn. ASME, Trans- 
actions, Series B, Journal of Engineering for Industry, v. 83, 
no. 2, May 1961, p. 131-141. 


Free Machining Steel. I. Tool-Life Characteristics of 
Resulfurized Steel. II. Tool-Life Characteristics of Leaded 
Steel. III. Cutting Forces; Surface Finish and Chip Forma- 
tion. LII. M. C. Shaw, N. H. Cook, and P. A. Smith; II. 
M C. Shaw, E. Usui, and P. A. Smith. ASME, Transactions, 
Series B, Journal of Engineering for Industry, v. 83, no. 2, May 
1961, p. 163-193. 


On the Mechanics of Shear Spinning. With the use of an 
idealized model of the shear spinning process some of the basic 
quantities in the shearing mechanism have been defined and 
formulated, these being: shear strain, shear strain rate, specific 
energy and tangential force (torque) in spinning. An experi- 
mental technique to study metal flow in shear spinning has been 
described. The results of analytical work have been compared 
with experimental data. Serope Kalpakcioglu. ASME, Transac- 
tions, Series B, Journal of Engineering for Industry, v. 83, no. 
2, May 1961, p. 125-130. 


* A Contribution to the Temperature Change Test During 
the Plastic Deformation of Cubic Face-Centered Metals. 
During this temperature-change test a reversible and_irrever- 
sible elastic limit change (work softening effect) is observed. 
The reversible change was found to be independent of the de- 
gree of purity, grain size, and — of deformation. The 
work-softening effect is determined only by the intermediate 
deformation obtained during the low temperature and, along 
with this deformation, goes toward a saturation value. (In Ger- 
man.) Zum Temperaturwechselversuch bei der plastischen Ver- 
forming der kubisch flichenzentrienten Metalle. P. Derner and 
E. Kappler. Zeitschift fiir Physik. v. 163, no. 1, 1961, p. 62-70. 
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* Residual Stress vs. Cutting Fluid Selection When Grind. 
ing High Temperature Alloys. Stress produced during the 
grinding of high-temperature alloys was evaluated by test meth. 
ods. Grinding fluids are among the variables which have a sub. 
stantial effect on stress produced. This paper presents the effects 
of grinding fluids on induced stress for both basic types; oil ys 
water, and for the various chemical analyses of oils. These tests 
show a substantial reduction in stress for sulphurated oils gs 
compared to water based fluids. D. A. Stewart and H. R, Sod. 
erstrom. Lubrication Engineering, v. 17, June 1961, p. 286-290, 


Explosive Forming. Has many advantages; one big disad. 
vantage is that too much time is needed to load and unload par 
from die. Kirksite, ductile iron, and concrete dies with epoxy 
faces were succesfully used materials. James P. Orr. SAE Jour. 
nal, v. 69, June 1961, p. 57-59. 


How to Improve Tracer Lathe Accuracy. IIL. Slides 
Cheek. Space-age requirements for greater tracer lathe accu. 
racy can be met when the sources of lathe error are individually 
pinpointed and corrected. A six-step checking method devel. 
oped by University of California engineers provide extensive 
data on the sources and extent of part and machine errors. J, 
Bryan, J. Bowerbank, E. Holland, and O. Mohl. Tool and 
Manufacturing Engineer, v. 46, no. 7, June 1961, p. 87-91. 


METALS—METALLOGRAPHY, 
TRANSFORMATIONS, AND STRUCTURES 


* Determination of the Speed of Hydrogen Diffusion 
Through Steel of the 1Kh18N9T Designation at High Tem. 
peratures and Pressures. Steel nearest equivalent to AISI 32) 
was tested for H penetration at high pressures and temperatures 
up to 1000 C. The presence of an exponential relationship be. 
tween the speed of H diffusion and the temperature within the 
range of high pressures was found. A temperature coefficient 
equal to 21,650 cal/g atom was calculated. (In Russian.) 
Opredelenie skorosti diffuzii vodoroda cherez stal’ marki 1Kh- 
18N9T pri vysokikh temperaturakh i davleniiakh. Iu. I. Arch 
akov, I. D. Grefeshkova and V. P. Teodorovich. Zhurnd 
Prikladnoi Khimii, v. 34, no. 4, Apr. 1961, p. 821-825. 


* Reverse Transfer of Martensite in the Heating Process of 
Stainless Steels of the Transition Class. One method to in 
crease the temperature of softening of these steels is to raise 
the temperature of the reverse passage a(M)—v because of 
additional alloying by elements such as Mo and W. The 
a(M)—v transformation during heating is very rapid first, and 
then very sluggish, due to absence or presence of diffusion. (In 
Russian.) Obratny! perekhod martensita v protsesse nagrevi / 
nerzhavei-ushchikh stalel perekhodnogo klassa. E. G. Fel'dgan 
dler and M. V. Pridantsev. Fizika Metallov i Metallovedenie, 
v. 11, no. 4, Apr. 1961, p. 551-556. 


* Investigations in the Hafnium-Boron-Nitrogen and Zir- 
conium-Boron-Nitrogen Systems. The ternary system Hf-B-\ 
was examined radiographically and metallographically in het 
pressed, vacuum annealed specimens, partly molten in the light! 
arc; the investigations were continued for the Zr-B-N system 
Lattice constants were determined as well as the presence of a 
least one more Hf-rich nitride, between a-Hf and HEN, in the 
marginal system Hf-N. (In German.) Untersuchungen in den 
Systemen: Hafnium-Bor-Stickstoff und Zirkonium-Bor-Stickstol. 
E. Rudy and F. Benesorsky. Monatshefte fiir Chemie, v. % 
no. 2, May 1961, p. 415-441. 


* Metallographic and Spectrographic Study of Industria 
Lead and Tin Alloys. The distinct behavior of Pb-based alloy 
with ferric chloride reagents in acid solution and a_ mixture @f 
acids in glycerine was determined. The effects of the physic 
and chemical state of the alloys as a consequence of thet 
thermal and mechanical history on the intensities of the spe 
trum bands were examined, as well as the influence of t 
third element in a Sn-Sb-Cu on the spectral emission. (/ 
Spanish. ) Metalografia y espectrografia de las aleaciones induwt 
triales de plomo y estaho. Enrique Asensi Alvarez-Arenté 
Tecnica Metalurgica, v. 16, no. 132, Nov.-Dec. 1960, p. 215-22 
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* Investigation of Energetic Inhomogeneities of Surface 
in the Platinum-Potassium System. Describes a method to 
determine a series of activation energies for ion desorption on 
the basis of the combination of a desorption test with rapidly 
increasing temperature (flash test) and of a test with alternating 
absorption and desorption of K and Pt. On metallic Pt there 
occurs an inhibition of the electron transfer from the adsorbed 
material to the adsorber. (In German.) Die Untersuchung ener- 
getischer_Inhomogenitaten der Oberfliiche am System Platin- 
Kalium. Hasso Moesta. Zeitschrift fiir Naturforschung, v. 16a, 
Mar. 1961, p. 288-301. 


Transmission Electron Microscopy of Metals—Disloca- 

tions and Precipitation. Covers such phases of the relatively 
new process as: preparation techniques; dislocations, including 
the definition, movement, and forces between them; stacking 
faults and partial dislocations; contrasts due to them; condensed 
vacancies; and some metallurgical topics studied by this 
method. W. Bollman. Paper from “The Encyclopedia of Mic- 
roscopy’, p. 291-307, 1961. Reinhold Publishing Corp., New 
York. (QH205 C34e ) 
* Micrographic and Radioecrystallographic Study of the 
Oxide Layers Formed During Lron and Steel Corrosion by 
Carbon Dioxide. Hot CO. under pressure was used. In the 
magnetite layer two possible fiber textures were revealed char- 
acterized either by a [100] axis or a [110] axis, perpendicular 
to the surface of the metal. In the case of pure Fe the latter 
orientation coexists with amorphous C precipitated on the ex- 
ternal surface of the oxide. (In French.) Etude micrographique 
et radiocristallorgaphique des couches d’oxydes formées lors de 
la corrosion du fer et des aciers par l'anhydride carbonique. 
Paul Bastien and Michel Colombié. Comptes Rendus Hebdo- 
madaires des Séances de Académie des Sciences, y. 252, no. 
17, Apr. 24, 1961, p. 2548-2549 + 6 figures. 


METALS—POW DER 


* On the Sintering of Two-Phase Powder Systems. An ex- 
perimental investigation was conducted on the kinetics of the 

owth of interphase contacts in systems containing W and on 
Se existence of correlations between the wetting angle and 
the magnitude of the interphase contacts. A theory of viscosity 
of block crystals is proposed. The kinetics of the growth of 
interphase contacts in a copper-tungsten system is calculated by 
means of this theory. The results of the calculation are in satis- 
factory agreement with the experimental results. (In Ukrain- 
jan.) Pro spikannia dvofaznykh poroshovykh system. V. V. 
Skorokhod and I. M. Fedorchenko. Akademiia Nauk 
Ukrains’koi RSR, Dopovidi, 1961, no. 4, p. 486-489. 


The Role of Grain Boundary Motion in the Last Stage of 
Sintering. The last stage of sintering is governed by the diffu- 
sion of vacancies from the pores to grain boundaries. The pre- 
cipitation of the vacancies at the boundaries causes elastic 
stresses, which make the rate of precipitation uniform over the 
boundary area. This is not true when the grains are sliding 
along the boundary and the boundary is suitably curved. Then 
most vacancies can precipitate in the neighborhood of the pores 
and the rate of sintering will be higher than in the case of a 
plane boundary. This shows that plastic deformation can play 
a role in sintering, although vacancy diffusion remains the most 
important process. The dislocation model of grain boundaries 
is used to illustrate the role of vacancy diffusion in grain bound- 
ary motion. J. Hornstra. Physica, v. 27, Mar. 1961, p. 342-350. 


Metallic Thorium. Production of metallic Th; reduction of 
the dioxide; electrolysis of the halide salts; preparation of com- 
pact Th; Soviet investigations in the field of Th powder met- 
allurgy; characteristic properties of raw powder; pressing; 
effects of pressing pressure and degree of oxidation on the 
pressing properties of the powder; effects of the direction and 
uration of pressing on the density distribution in compacts; 
sintering behavior. (In German.) Metallisches Thorium. G. A. 
Meerson and A. F. Islankina. Plansceberichte fiir Pulverme- 
tallurgie, v. 8, no. 4, Jan 1961, p. 173-187. 


Swelling of an lron Copper Compact During Sintering. A 
twist of Fe wires was mounted in solid Cu saturated with Fe. 
The swelling of the wires by heating at 1050 C for up to 200 


hr was measured, and the diffusion of Cu into the Fe wires was 
observed. The swelling does not occur after 50 hours. Never- 
theless, even after 200 hours, the diffusion is incomplete. After 
100 hours, cracks appear at the circumference area of the wires. 
G. Matsumura. Planseeberichte fiir Pulvermetallurgie, y. 9, 
nos. 1-2, Apr. 1961, p. 33-35. 


Some Aspects of Dispersion Hardening in the Uranium- 
Uranium Oxide System. Dispersion hardening of U with finely 
divided UO, particles produces a material with good hot inden- 
tation hardness, hot-bend strength, and resistance to deformation 
during a to § thermal cycling. It is reasonable to expect such 
a material to have good high-temperature creep strength as 
well. Irradiation testing will permit a fuller evaluation of the 
ability of this material to undergo burnups of greater than 0.3% 
at temperatures in excess of 500 C (932 F), which is the pre- 
sent limitation on unalloyed wrought U. W. Arbiter and CG. 
Stern. Planseeberichte fiir Pulvermetallurgie, vy. 9, nos. 1-2, 


Apr. 1961, p. 113-121. 
Alloys of Tantalum Diboride With Iron, Cobalt, and 


Nickel. Iron, Co, and Ni form with TaBs similar quasibinary 
systems, with two intermediate compounds of the same compo- 
sition, MTaB: and M;TaBz (where “M” stands for Fe, Co, or 
Ni), and an M;TaB./M eutectic containing 77.6 at.% of the 
metal. The compounds are formed in the peritectic reactions 
TaB. + liquid MTaB:, and MTaB, + Yiquid M:TaBy. 
In the case of Fe and Co, at temperatures above 1400 C and at 
pressures up to 1 atm., the MTaB, decomposes into TaB. + 
vapor. The temperature of the NiTaBsz peritectic lies near 1500 
C, all three M:TaB,z peritectics fall between 1170 and 1180 C 
and all three eutectics between 1090 and 1130 C. The crysta 
structures of the Co and Ni compounds are isomorphous; the 
structures of the MsTaBs compounds of Co and Ni are face- 
centered cubic a = 10.56; A), the structures of the MTaB. 
compounds have not been identified. The crystal structures of 
FeTaB: and Fe;TaB. are also unknown. H. W. Lavendel, 
ww fiir Pulvermetallurgie, y. 9, nos 1-2, Apr. 1961, 
p. 80-95. 


A New Test for Determining Resistance to Thermal 
Shock of TiB, Base Compositions. A. Blum and J. H, 
Wieliczko. Planseeberichte fiir Pulvermetallurgie, v. 9, nos. 1-2, 
Apr. 1961, p. 77-79. 


A Note on Vacuum Sintered Fine-Particle Titanium Car- 
bide. Titanium carbide specimens prepared from leached mi- 
cron-size powders of good combined C content show a high 
degree of densification at temperatures as low as 1250-1500 C. 
Measurements of electrical resistivity of this material, when 
corrected to full density, indicate a value lower than hitherto 
reported. Experiments indicate that surface O may be removed 
by repeated leaching, thereby increasing the combined C con- 
tent, and accounting for lower resistivity values. D. Moskowitz 
and M. Humenik, Jr. Planseeberichte fiir Pulvermetallurgie, 
v. 9, nos. 1-2, Apr. 1961, p. 60-64. 


Production of Tungsten Rocket Nozzle Inserts. Describes 
equipment and powder metallurgy processes. Variations in sin- 
tered densities resulting from differences in tungsten powders 
are discussed. Arthur C. Neeley. U.S. Atomic Energy Commis- 
sion, Y-1343, Dec. 12, 1960, 40 pp. ( UF767 Un3.ly Contin. ) 


NONDESTRUCTIVE TESTING AND 
QUALITY CONTROL 


Controlling Quality on a National Basis. In the face of 
international competition, the Swiss watch industry has decided 
to enhance its reputation and product quality by devising a 
system of national inspection. Engineering, v. 191, May 12, 
1961, p. 668. 


Ultrasonics Solve Testing Problems. Through the use of 
sound waves with frequencies ranging from 200 ke. to 25 mce., 
engineers can detect a wide variety of surface and subsurface 
defects in metallic and nonmetallic parts of virtually any size 
and shape, measure thicknesses from one side of a part, and de- 
tect lack of bonding in soldered, brazed, and, in some instances 
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adhesively bonded parts. Discusses the theory and practice of 
ultrasonic testing. T. A. LaRoe and E. T. Hughes. Metal Prog- 
ress, v. 79, no. 6, June 1961, p. 86 +- 10 pages. 


* New Developments in Ultrasonic Transducers and Their 
Application to Nondestructive Testing. The theoretical and 
practical application of new crystalline materials for ultrasonic 
flaw detection is discussed. Factors which influence resolution 
and sensitivity, establish the need for compensating and match- 
ing networks, and govern the design requirements of the pulser 
and receiver are outlined. Also a new “Delta”-type transducer 
having operational capabilities over the frequency range of 30 
ke to 5 megacycles is discussed. John P. Bacon. Nondestructive 
Testing, v. 19, no. 3, May-June 1961, p. 184-187. 


Inspecting Uranium Slugs at Hanford Ultrasonically. To 
reject unacceptable fuel elements and contro] the manufactur- 
ing process, fuel materials are nondestructively tested at several 
stages during the manufacturing process. Because of the large 
number of fuel elements fabricated, it is important that the in- 
spection equipment be integrated into the automated produc- 
tion lines. Daniel C. Worlton. Nucleonics, v. 19, June 1961, 
p. 80-82. 


* Quality Control in the Rubber Industry. HII. Statistics. 
Statistical quality control is of some importance in every mass 
production industry and plant known to the writers, and also of 
value in many “job-shop” type operations. Simon Collier and 
Edward A. Reynolds. Rubber Age, v. 89, no. 1, Apr. 1961, 
p. 92-96. 


NUCLEAR PHYSICS, NUCLEONICS, 
AND RADIATION 


* A Phenomenological Model for High-Energy Interac- 
tions. I. Multiplicities and Cross Sections. Shows that 
models of overlapping fields, first introduced by Heisenberg, 
lead to excessively large values of the cross sections which are 
incompatible with experimental data. If, instead, the overlap 
volume of nucleons of tapered shape is taken as a measure of 
the energy transfer, reasonable values for the cross sections are 
obtained. Kurt Sitte. Research Council of Israel, Bulletin, v. 9F 
no. 3, Dec. 1960, p. 93-110. 


* Critical Experiment for HTRE-IIL. Basic specifications for 
the design of the HTRE-III reactor include: constant hydrau- 
lic diameter fuel elements; incorporation of solid hydrided 
zirconium moderator clad in order to minimize H migration and 
loss; radial power flattening accomplished by varying hydrogen 
density (Nu) in the moderator; relatively thin radial reflector, 
augmented by a water shield; and cooling of moderator, reflec- 
tor and control rods with primary air. Bruce W. Link and 
Richard G. Clark. Nuclear Energy, May 1961, p. 205-209. 


Ultrahigh-Energy Accelerators. Predicts that eventually 
physicists will push into the domain of superintensity as well 
as that of superenergy. Robert R. Wilson. Science, v. 133, May 
19, 1961, p. 1602 + 3 pages. 


Aerospace Nuclear Power Safety Considerations. Analyses 
are given of probable amount, dispersion, location and biologi- 
cal significance of radioactivity released. Discussion includes 
aerospace nuclear safety criteria, measures for assuring safety, 
a testing program, and increasing operational flexibility with 
technology advances. Joseph A. Connor, Jr. Aero/Space 
Engineering, v. 20, May 1961, p. 26 + 5 pages. 


Atomic Energy Waste. Deals with the great increase in our 
knowledge of waste products, and of how they arise; of their 
chemical processing and of the effects of their radiations on 
materials and living organisms. Describes some large-scale 
applications of radiation, especially in the fields of food preser- 
vation, agricultural applications, and chemical manufacture. 
Includes discussion of international legislation on radio-active 
waste, with aspects of industrial safety, and with the technology 
and the chemical background of waste disposal. E. Glueckauf, 
editor. 420 pp. 1961. Interscience Publishers, New York. 
(TD812 G52a) 
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* A Fast Chopper and Its Use in the Measurement of Ney. 


tron Spectra. The chopper has been used to measure the ney. 
tron spectrum in a beam from the central channel of the reactor 
The beam was extracted from scatterers of water, heavy water 
graphite or lead placed in various positions in the channel, £. 
Johansson, E. Lampa, and N. G. Sjéstrand. Arkiv fir Fysik 
v. 18, no. 6, 1961, p. 513-531. ; 


Fluidized Solids as a Nuclear Fuel for Rocket Propyl. 
sion. L. P. Hatch, W. H. Regan, and J. R. Powell. ARS Joyy. 
nal, vy. 31, Apr. 1961, p. 547-548. 


* Production of Tritium and Rare Gas Isotopes by Radia. 
tion of Fe and Cu at 25 GeV Proton Energy. The results of 
measurement show no essential variation compared to results 
at lower energies. The He*/T-ratio, measured in the same stack 
of targets, is ca. 1.2. The cross-sections for He and T are ap- 
proximately the same as at 3 GeV. Also, the yield for the Argon. 
Isotopes is the same as measured at lower energies. (In Ger. 
man.) Erzeugung von Tritium und Edelgasisotopen bei Bestrah- 
lung von Fe und Cu mit Protonen von 25 GeV Energie. K. 
Goebel and J. Zéahringer. Zeitschrift fiir Naturforschung, y. 
16a, Mar. 1961, p. 231-236. 


Electron Microscope Study of Radiation Damage in Gra. 
phite. Neutron-induced defects in the graphite lattice were 
studied by dark-field transmission electron microscopy. The 
annealing was followed and the appearance of the defects 
interpreted on the basis of the kinematical theory of electron 
diffraction. A physical interpretation of the observations based 
on displacement spikes and their annealing is given. W. Boll. 
mann. Journal of Applied Physics, v. 32, May 1961, p. 869-876, 


* On Polarization of Recombination Radiation. Polarization 
of radiation following the capture of a relativistic electron into 
the K-shell is considered. Partial elliptical polarization is shown 
to take place in the case. The expression for intensity of unpo- 
larized part of radiations is given. The electron-spin contribu 
tion is discussed. The calculations are performed in lowest 
order in aZ. (In Russian.) O poliarizatsii rekombinatsionnogo 
izlucheniia. B. A. Lysov, L. P. Belova. and L. 1. Korovina. 
Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki, v. 40, no. 4, 
Apr. 1961, p. 1160-1165. 


* Neutron Emission From Strongly Excited Nuclei. The 
relative intensities and angular distributions of 10, 15 and 3 
MeV effective energy neutrons produced by multicharged ions 
in the (C™, xn, xp) and (O**, xn, xp) reactions are investigated 
The results are in satisfactory agreement with the prediction 
of the statistical model of nuclear reactions. (In Russian.) Vylet 
neitronov sil'no vozbyzhdennykh iader. A. S. Karamian, 6. 
A. Dorofeev, and D. 8. Klochkov. Zhurnal Eksperimental' nol 
Teoreticheskoi Fiziki, vy. 40, no. 4, Apr. 1961, p. 1004-1006. 


* Stripping Reactions on the Zr’ and Zr" Nuclei. The 
values of the transferred angular momenta, parities and possible 
spins of the ground and excited states of the Zr*’ and Zr 
nuclei are determined by comparing the experimental proton 
angular distributions in stripping reactions with the theory. (In 
Russian.) Reaktsii sryva na iadrakh ij N. 1. Zaika and 
O. F. Nemets. Zhurnal Eksperimental' noi i Teoreticheskoi Fiz 
iki, v. 40, no. 4, Apr. 1961, p. 1019-1021. 


Further Results of Irradiation of Uranium Carbide. The 
results of the postirradiation examinations on UC compound 
having nominal compositions of 4.6, 4.8, and 5.0 w/o C cor 
tinue to be encouraging after irradiation to approximate bum 
ups of from 1000 to 15,000 MWD/Ton of U. Density changes 
were small varying from a minimum of 0.7% to a maximum @ 
about 2.5%. The fission gas-retention properties of this materia 
appear quite good. 4. W. Hare, S. Alfant, and F, A, Rough 
Nuclear Science and Engineering, vy. 10, May 1961, p. 24-30. 


Predicting Burnup of Stainless-UO, Cermet Fuels. A> 
though it requires enriched U, ss-UO, fuel serves well andi 
predictable in compact power reactors. Fabricators can improw 
the burnup performance by controlling UO: particle “stringe 
ing” and other structural defects that cause cracks and blistes 
Pressure bonding, slip casting, cold extrusion, and powdé 
rolling or combinations of these cause less UO, stringering tha 
does rolling because they involve less metal flow during fabt 
cation. These processes will assume more important roles # 
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future fabrication of ss-UO. dispersion fuel elements if they 
do indeed improve irradiation life. Donald L. Keller. Nucleon- 
ics, V. 19, June 1961, p. 45-48. 


* Metallurgy in Nuclear Power Technology. VIII. Coolant 
and Containment Problems in Reactors. J. C. Wright. Metal 
Treatment and Drop Forging, v. 28, May 1961, p. 204-210. 


Hyperon Decay in the Nonleptonic Mode. An interaction 
Hamiltonian of the weak interaction between baryons and pions 
is described in the three-dimensional charge space. In order 
to determine the types of interaction, a conservation law of 
extended chirality is speculated; the branching ratios and the 
absolute lifetimes of the hyperon decays in the nonleptonic 
modes are calculated and the results are compared with the 
experiments. Seitaro Nakamura and Michiji Konuma. Pli- 
sical Review, v. 122, 2nd ser., no. 5, June 1, 1961, p. 1620-1623. 


Radiation Can Ruin Your Design. When designing for a 
nuclear radiation environment, it must be remembered that 
materials can be rendered useless in their design application by 
radiation-produced changes of physical properties. Mary Jane 
Oestmann, J. F. Kircher, J. W. Clark, and T. D. Hanscome. 
SAE Journal, v. 69, June 1961, p. 82-54. 


* High-Energy Nuclear Radiations—Their Implications for 
Industry. Some implications for the future are considered in 
this 1961 Lester Honor Lecture. E. Alfred Burrill. Nondestruc- 
tive Testing, v. 19, no. 3, May-June 1961, p. 167-176. 


* Radioisotopes in Cosmetic Researeh. Applications include 
production, process control, and packaging operations in the 
industry. William F. Bousquet. Manufacturing Chemist, v. 32, 
May 1961, p. 214-215. 


* Power Reactor Technology. A review of recent develop- 
ments concerning fuel resources, heat transfer, containment, 
shielding, design and construction practice, and heavy-water 
reactors. J. R. Dietrich, editor. Power Reactor Technology, 
v. 4, no. 2, Mar. 1961, p. 1-88. 


OPERATIONS RESEARCH 


The 27 Traits of a Good Executive. Presents findings of a 
firm specializing in testing and counseling industrial managers. 
Steel, v. 148, May 29, 1961, p. 46-48. 


Why Executives Read the Want Ads. Scarcity of “room at 
the top” heads the list of complaints of job-seekers. Salary, 
transfers, budget cuts, figure too. Chemical Week, v. 88, no. 
21, May 27, 1961, p. 35 + 2 pages. 


Scheduling Machines and Manpower — One Chart Gives 
Answers. Simple charts often are useful for solving production 
problems. Estimating production time is no exception. The 
chart described in this article has proved economical without 
need for elaborate data-processing equipment. Rey A. Will- 
iams. Tool and Manufacturing Engineer, v. 46, no. 7, June 


1961, p. 61-63. 


Research, Development and Production: Problems of 
Conflict and Cooperation. Technological change creates strains 
within the structure of the firm because it causes shifts in the 
relative power and influence between groups. The arrival of 
new groups in an organization such as a research laboratory 
creates linguistic problems: the language of the laboratory is 
different from that of the design activity and still different 
from that of the shop. In establishing interpreter or liaison 
groups, management attempts to accommodate organizational 
strains within the existing structure rather than re-organize to 
teflect the new technology. Tom Burns. IRE Transactions on 
Engineering Management, v. EM-8, no. 1, Mar. 1961, p. 15-23. 


Possible Applications of Information Theory to Manage- 
ment Control. Several areas of possible application of informa- 
tion theory are discussed: communication in automation, fore- 
casting, and production processes. In the production area, the 
following possible applications are examined: “reduction of 
uncertainty” in raw materials, and information content of a 
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design. An example is given for a milling machine operation. 
Robert C. Hopkins. IRE Transactions on Engineering Manage- «yah 
ment, v. EM-8, no. 1, Mar. 1961, p. 40-48. Pose 


* Will a Change in Name Change Industrial Engineering? 
Advocates change of name of industrial engineering to manage- 
ment systems design. Gerald Nadler. Journal of Industrial En- 
gineering, v. 12, no. 3, May-June 1961, p. 210-216. 


* Profit Maximization and Industrial Engineering. Deals 
with the concept of profit maximization as an organizational 
goal and the effects of such a concept upon the practice of 
Industrial Engineering, Harold E. Smalley and Thomas L. 
Newberry. Journal of Industrial Engineering, vy. 12, no. 3, May- 
June 1961, p. 163-171. 


ORE AND MATERIALS BENEFICIATION 


Bunker Hill's Concentrator. A brief history followed by 
data on the crushing plant, concentrator plant, tailings disposal, 
and metallurgical control. Norman J. Sather. Mining Engineer- 
ing, v. 13, June 1961, p. 573-577. 


Flotation of Unoxidized Manganiferous Material From 
the Cuyuna Range, Minn. The sintered flotation concentrate 
would be usable as ferruginous manganese ore for iron blast- 
furnace feed because of its favorable manganese-silica ratio. Un- 
sintered flotation concentrates could be used as feed to proc- 
esses for extracting Mn. F. W. Wessel, P. A. Wasson, and D. 
W. Frommer. U.S. Bureau of Mines Report of Investigations 
5802, 1961, 14 pp. (TN21 Un3r Room 290) 


Flotation Studies on Copper-Nickel Sulfide Ores From 
Deposits Near Rockport, Maine. Bulk sulfide flotation results 
in combined copper-nickel concentrates satisfactory for feed to 
leaching or pyrometallurgical processes. John E. Shelton. U. S. 
Bureau of Mines Report of Investigations 5793, 1961, 17 pp. 
(TN21 Un3r Room 290) 


Laboratory Concentration of Seven Titanium-Bearing 
Ores of the Pacific Northwest. The results showed that an iron 
fraction low in titania could be obtained; however, the ilmenite 
could not be recovered from the nonmagnetic fraction. Chlorina- 
tion tests made on sphene concentrate indicated that over 85% 
of the contained titania could be extracted. J. W. Town and 
C. W. Sanders. U.S. Bureau of Mines Report of Investigations 
5771, 1961, 12 pp. (TN21 Un3r Room 290) 


* Beneficiation of Israeli Phosphate Ore. Itshak Hoffman 
and Burt C. Mariacher. Mining Engineering, vy. 13, May 1961, 
p. 472-474. 


* Ore Dressing Developments in Australia, 1960. High- 
lights of crushing and screening; grinding and classification; 
flotation; filtration and thickening; Au-ore treatment; U-ore 
treatment, and beach sands. J. T. Woodcock. Mining & Chemi- 
cal Engineering Review, v. 53, no. 6, Mar. 15, 1961, p. 46 4 
20 pages. 


A Review of Iron Ore Sintering. Partial review of the 
history and development of iron ore sintering; emphasizes the 
developments of the last decade. J. H. Porteus. lron and Steel 
Engineer, v. 38, May 1961, p. 144-155. 


* Results of Operation of a Briqueting Plant for Biast 
Furnace Flue Dust. Procedure and mechanical equipment of 
the plant for producing briquets in the form of pads. Sulfide 
waste liquor as bonding agent for briquets formed of flue dust 
and open-hearth slag. Smelting trials in the blast furnace with a 
burden containing up to 25% of briquets. (Jn German.) 
Betriebsergebnisse beim Brikettieren von Gichtstaub. Wilhelm 
Wolf and Helmut Wysocki. Stahl und Eisen, vy. 81, no. 9, Apr. 
27, 1961, p. 559-561. 


* Sydvaranger Concentrates for Workington Sinter Plant. 
The bulk of the iron ore feed to the new sinter plant of the 
Workington Iron and Steel Company is obtained from Aktie- 
selskabet Sydvaranger, Kirkenes, Norway. A brief description is 
given of the mining and concentrating process at this property. 
Mine & Quarry Engineering, v. 27, May 1961, p. 198-207. 
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* Dolomite Unlocks Magnesia From the Sea. Big kilns and 
huge tanks process seawater to yield periclase, vital new mater- 
ial ror basic refractories. Elwood Meschter. Rock Products, v. 
64. May 1961, p. 112 + 6 pages. 


Direct-Reduction Processes. Application to Lronsands & 
Brazilian Ores. Considers some of the many practical methods 
now available for the production of iron from iron ore and their 
application in various countries. J. Jackson. Iron & Steel, v. 34, 
no. 5, May 1961, p. 1924193. 


Gas Reduction—New Route to Copper Refining. Finds 
reformed natural gas has many advantages over the conventional 
poling method. Chemical Engineering, v. 68, June 12, 1961, 
p. 100 + 1 page. 


PHYSICS 


internal Friction of Synthetic Quartz. Synthetic quartz had 
smaller values tor internal triction than natural quartz. ‘he 
internal triction ot specimens parallel or nearly parallel to the 
Y-axis was almost independent of the strain amplitude, while 
that ot specimens inclined to the axis at high angles showed 
noticeable amplitude-dependence. Yosio Hiki. Physical Society 
of Japan, Journal, v. 16, Apr. 1961, p. 664-670. 


Viscosity of Polar Gases. Viscosity data for several gases are 
interpreted in terms of a modified Stockmayer potential. Poten- 
tial parameters were evaluated by a graphical method. Com- 
puted values of viscosity were compared with the experimental 
data as function of temperature. this procedure has thrown 
some light on the nature of intermolecular forces and has led to 
the conclusion that the moditied potential can be relied upon 
only tor moderately polar gases. A. M. Joshi and 5. C. Saxena. 
Physica, v. 27, Mar. 1961, p. 329-336. 


* Brownian Motion of a Quantum Oscillator. An action prin- 
ciple technique tor the direct computation of expectation values 
is described and illustrated in detail by a special physical exam- 
ple, the effect on an oscillator of another physical system. This 
simple problem has the advantage of combining immediate 
physical applicability (e.g., resistive damping or maser ampliti- 
cation of a single electromagnetic cavity mode) with a signifi- 
cant idealization of the compiex problems encountered in many- 
particle and relativistic field theory. Discusses the oscillator 
subjected to external forces and the oscillator loosely coupled to 
the external system. Julian Schwinger. Journal of Mathematica 
Physics, v. 2, no. 3, May-June 1961, p. 407-432. 


Progress in Cryogenics. Helium liquefiers, heat exchangers, 
retrigeration cycles and devices, propellants, nuclear orientation. 
K. Mendelssohn, editor. y. Lil. 173 pp. Academic Press, New 
York. (QC278 P94 Vis.) 


On the Power Transfer Between Paramagnetic Spins and 
the Crystal Lattice Il. Measurements are reported on the 
spin-lattice power transter parameter 7 by way ot saturation of 
paramagnetic resonance in Cuk- and CuNH, tutton salt, 
CuSO, oH. O, Cu( MnNH,- 
and CoNH, tutton salt. In CuK tutton salt the anisotropy of 2 
has also been measured. B. Bélger, J. M. Noothoven van Goor, 
and C. J. Gorter. Physica, v. 27, Mar. 1961, p. 277-295. 


Excess Thermodynamic Properties of the Liquid Systems 
O.-A and O,-N,. The heats of mixing for the systems Oz-Nz at 
77 K and O.-A at 86 K are reported. ‘These, in conjunction with 
values of the excess Gibbs free energy calculated from vapor- 
liquid equilibrium data, have been used to evaluate the excess 
entropy. Neither of the mixtures is regular. The application of 
corresponding state theories of liquid mixtures to these systems 
is considered as a method for calculating the excess thermody- 
namic functions. C. M. Knobler, R. J. J. Van Heijningen, and 
J. J. M. Beenakker. Physica, v. 27, Mar. 1961, p. 296-308. 


The Volume Change on Mixing for Several Liquid Sys- 
tems and the Difference in Molar Volume Between the Or- 
tho and Para Modifications of the Hydrogenic Molecules. 
A method is described for measuring the volume change on 
mixing of liquids at constant pressure in a direct way. Measure- 


ments were performed for the systems O.-Ne, O.-A, normal 
H:-normal D2, normal H.-para and normal D.-ortho 
Furthermore, the difference in molar volume between nH, an 
pH: and between nD. and oD. was determined. The accuracy 
is of the order of 5 mm* per mole. H. F. P. Knaap, ¥ 
Knoester, and J. J. M. Beenakker. Physica, v. 27, Mar, 196], 
p. 309-318. 


* The Green’s Function Method and Superconductivity of 
Systems of Fermions. Some further applications of Gorkovy and 
Migdal’s formalism are given both for zero- and for finite tem. 
peratures. The pair distribution function of a super-conducting 
system of fermions is calculated by this method. Jerzy Sawicki, 
Annals of Physics, v. 13, May 1961, p. 237-249. 


* Acoustic Radiation Pressure Bearing. Investigates the cop. 
cept of the acoustic bearing, the force of which is based on 
radiation pressure of a resonating sound wave. Of the principal 
configurations possible, a cylindrical geometry with plates op 
the ends of the cylinder was considered to be the most suitable. 
Output ratios of the order of 2640 d/w are shown to be obtain- 
able. Experimentation reached a resonant amplification of 80; 
ways are shown by which amplifications of around 100 can be 
achieved. Beyond that, internal absorption losses and cavitation 
present formidable obstacles which, at this point, cannot be 
overcome. Manfred I. Seegall. Acoustical Society of America, 
Journal, vy. 33, May 1961, p. 566-574. 


* Statistical Thermodynamics of Plasmas. The theory of the 
grand partition function is used to derive a set of exact integral 
equations, which determine the electronic and ionic distribution 
functions. H. S. Green. Nuclear Fusion, vy. 1, no. 2, Mar. 196}, 
p. 69-77. 

On the Theory of Multiple Coulomb Excitation With 
Heavy lons. Contains formulas and tables for the evaluation 
of multiple Coulomb excitation cross sections of rotational and 
vibrational states. Kurt Alder and Aage Winther. Danske 
Videnskabernes Selskab, Matematisk-F ysiske Meddelelser, y. 32, 
no. 8, 1960, 72 pp. (Ql D23m Contin.) 


Sound Propagation in a Dilute Fermi Gas at Zero Tem- 
perature. Concerns the attenuation of zeroth sound in a dilute 
Fermi gas with repulsive interactions. K. Gottfried and L. 
Piéman. Danske Videnskabernes Selskab, Matematisk-Fysiske 
Meddelelser, v. 32, no. 13, 1960, 30 pp. (Ql D23m Contin.) 


* Heat Conductivity of Pure Gases and Gas Mixtures Be- 
tween O°and 1200°C. The gases involved were N.-CO, NH- 
N. and CO-CO.. In an analyzer whose temperature was stabi- 
lized electronically the investigations were extended as far as 
1200 C. The behavior of the mixture is discussed qualitatively 
taking into account the effects due to special intermolecular 
forces. (In German.) Warmeleitfahigkeit von reinen Gasen und 
Gasgemischen zwischen 0° und 1200°C, H. Geier and K, 
Schafer. Allgemeine Warmetechnik, v. 10, no. 4, 1961, p. 70-75. 


* On the General Form of the Special Theory of Relativity. 
Ill. On the Super-Light Motion in the General Form of the 
Special Theory of Relativity. Considers the motion of particles 
with a velocity greater than the velocity of light in the medium 
in question. Two transformations of coordinates are applied to 
reduce the problem to a form equivalent to the classical speci 


theory of relativity. M. Z. v. Krzywoblocki. Acta Physica Aus } 


triaca, v. 14, no. 1, Apr. 1961, p. 39-49. 


* Optical Aberration Coefficients. IX. Theory of Revers- 
ble Optical Systems. Develops the theory of the aberrations of 
symmetrical reversible optical systems (sometimes called “sym- 
metric” or “holosymmetric”). H. A. Buchdahl. Optical Society 
of America, Journal, v. 51, June 1961, p. 608-616, 


* On the Magnetically Dilute Heisenberg and Ising Ferre 
magnetics. The lowering of the Curie temperature of a fer 
magnetic substance by random dilution with nonmagnetic ee 
ments is studied on the basis of Heisenberg and Ising modes 
having nearest-neighbor interactions between magnetic ele 
ments only. G. S. Rushbrooke and D. J. Morgan. Molecular 
Physics, v. 4, no. 1, Jan. 1961, p. 1-15. 


* Concerning the Formation of Plasma Waves in Highly 
lonized Gases. The Boltzmann equation is discussed and solved 
explicitly for the case with initial conditions (Anfangswertpr 

lem). With ihe usual expression for the collision term 00 
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“Kigenlésungen” exists. Nevertheless, in a short time, long 
waves develop with \>301p (Debye-Length) from the initial 
distribution; the statistical damping cancels the development of 
shorter waves. Changing the collision term, one finds true 
“Kigenlésungen.” This ditferent behavior of the solutions seems 
to be less a physical problem than a question of the mathemati- 
cal formalism used. (Jn German.) Uber die Entstehung von 
Plasmawellen in stark ionisierten Gasen. Horst Gerstenkorn, 


Zeitschrift fiir Physik, v. 162, no. 4, 1961, p. 363-381. 


* Experiments on the Confinement of an Electron Gas in 
a Magnetic Field. A cathode is placed inside the confinement 
region and the electron current to the surrounding walls is 
measured as a function of the magnetic field strength. Toroidal 
and mirror-shaped fields are examined. B. Bonnevier. Arkiv 
for Fysik, v. 18, no. 5, 1961, p. 421-431. 


* Specific Heat of GdCl,-6H.O Within a Temperature 
Range of 1.1°K to 260°K. For T>8 K, this specific heat 
within the limits of measurement accuracy is equal to the spe- 
cific lattice heat. For T<8 K, the specific electronic heat is 
given. The specific internal energy and the specific entropy of 
the lattice are determined for T< 260 K. (In German.) Spe- 
zifische Warme von GdCl,-6H.O im Temperaturbereich zwis- 
chen 1.1°K nud 260°K. K. H. Hellwege, F. Kiich, K. Nie- 
mann, and W. Pfeffer. Zeitschrift fiir Physik, v. 162, no. 4, 
1961, p. 358-362. 


* X-Ray Absorption Factors for Ellipsoidal Crystals. The 
absorption factor integral for a general ellipsoidal crystal was 
transformed to spherical polar coordinates. The resulting 
exponential in the integral was expanded in a power series and 
the triple integration was carried out term by term. D. R. Fits- 
water. Acta Crystallographica, v. 14, pt. 5, May 10, 1961, 
p. 521-526. 


* Structure of the Transition Layer Between a Plasma and 
a Magnetic Field. The structure of the region of reflection of 
a plasma beam in a magnetic field and the structure of the 
transition layer between the stationary plasma and magnetic 
field are analyzed by applying the microscopic equations of 
motion of particles in self-consistent fields. In the first case cor- 
rections for polarization arising at a sufficiently high velocity 
of the incident beam are taken into account. (In Russian. ) 
Struktura perekhodnogo sloia mezhdy plazmoi i magnitnym 
polem. V. P. Shabansky. Zhurnal Eksperimental'noi i Teore- 
ticheskoi Fiziki, v. 40, no. 4, Apr. 1961, p. 1058-1064. 


* On Magnetic Hydrodynamics for a Nonisothermal Plasma 
Without Collisions. Magnetic hydrodynamic equations for a 
plasma without collisions are considered. Dissipation due to ab- 
sorption magnetohydrodynamic and magnetoacoustic waves by 
electrons are taken into account. The equations derived are ap- 
plied to analyze the smearing out of a packet in the plasma. (Jn 
Russian.) Omagnitnoi gidrodinamike dlia_ neizotermicheskoi 
plazmy bez stolknovenii. Ju. L. Klimentovich and V. P. Silin. 
Zhurnal Eksperimental' noi i Teoreticheskoi Fiziki, vy. 40, no. 4, 
Apr. 1961, p. 1213-1223. 


* Measuring the Elastic Constants of Lithium Fluoride and 


Periclase as a Function of Temperature and Pressure. The’ 


elastic constants of MgO and LiF, both cubic structure com- 
pounds, were measured by a resonance method on samples with 
determined orientation. The measurements were taken as a 
function of pressure up to 1000 atm., and of tempera- 
ture between 20 and 1200 C for MgO, and between 20 
and 750 C for LiF. The results were compared with those of 
the theory of the thermal variation of the elastic constants estab- 
lished by Leibfried and Hahn for the cubic crystals. (In 
French.) Mesure des constantes élastiques du fluorure de lith- 
ium et du périclase en fonction de la température et de la pres- 
sion. Christiane Susse. Journal des Recherches du Centre Na- 
tional de la Recherche Scientifique, no. 54, Mar. 1961, p. 23-59. 


* Second Order Focusing 8 Spectrograph. An uncommon 
type spectrograph with a horizontal focalization is theoretically 
and experimentally studied. Its properties are compared with 
those of a spectrograph similar in size and having a semicircu- 
lar deviation. (In French.) Spectrographe § a focalisation au 
second ordre. Pierre Paris. Journal des Recherches du Centre 
eo de la Recherche Scientifique, no. 54, Mar. 1961, 
Pp. 
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Plasma Jet—Prog. Report 2. Reviews technical progress 
in the plasma-jet field during the past year and describes note- 
worthy applications in particular areas. Serves as a progress re- 
port on plasma-jet hardware and associated equipment. Merle 
L. Thorpe. Research/ Development, v. 12, June 1961, p. 77 + 
10 pages. 


* Concerning the Minimum Separation Energy of Two Per- 
fect Gases. (Jn French.) Sur le travail minimal de séparation 
de deux gaz parfaits. Raymond Marchal. Comptes Rendus Heb- 
domadaires des Séances de l! Académie des Sciences, vy. 252, no. 
20, May 15, 1961, p. 3018-3020. 


* Anomaly of the Temperature Distribution in the Super- 
ficial Layers of a Solid. (In French.) Anomalie de la distri- 
bution de température dans les couches superficielles d'un so- 
lide. Jean Jacq and Marcel Chateau. Comptes Rendus Heb- 
domadaires des Séances de Académie des Sciences, vy. 252, 
no. 20, May 15, 1961, p. 3011-3014. 


On the Theory of Raman Intensities. The Herzberg-Teller 
development for vibronic transition moments is introduced into 
the Kramers-Heisenberg dispersion equation. It is shown how 
“forbidden” character (vibrationally induced intensity) in 
allowed electronic transitions is responsible for the Raman in- 
tensities of fundamentals which suggests a direct link between 
certain vibronic spectroscopic observations and Raman inten- 
sities. Andreas C. Albrecht. Journal of Chemical Physics, v. 3A, 
May 1961, p. 1476-1484. 


The Friction and Diffusion Coefficients of the Fokker- 
Planck Equation in a Plasma. Hl. The theory is extended to 
include a proper treatment of close binary encounters. It is 
also shown that the higher-order terms of the Fokker-Planck 
equation may be summed to produce a Boltzmann-like contri- 
bution to the collision term. J. Hubbard. Royal Society, Pro- 
ceedings, v. 261, ser. A, May 16, 1961, p. 371-387. 


* Can There Be a Shield for Gravitation? The crucial differ- 
ences between electric forces, on the one hand, and gravitational 
forces on the other hand, are explained by study of simple 
examples. W. F. G. Swann. Franklin Institute, Journal, vy. 271, 
no. 5, May 1961, p. 355-360. 


PLASTICS 


* Mechanism of Potassium Amide Initiation of Styrene 
Polymerization in Liquid Ammonia. The visible spectra of 
the products of reaction of styrene, 1,1-diphenylethylene, tri- 
phenylethylene, benzylamine, and a- and f-phenylethylamines 
with potassium amide in liquid ammonia have been investiga- 
ted. The spectra of styrene and f§-phenylethylamine solutions 
have been found to be very similar. This may serve as evi- 
dence in favor of the mechanism of potassium amide initation 
of the polymerization reaction according to which an NHg ion is 
added to the f-carbon atom of the vinyl group. It has been 
found that on reaction between potassium amide and 1,1-di- 
phenylethylene and triphenylethylene in liquid ammonia di- 
phenylmethy! anions are formed which shows that the pheny- 
lated ethylenes undergo complete rupture at the double bonds. 
(In Russian.) K voprosu o mekhanizme initsiirovaniia polimeri- 
zatsii stirola amidom kaliia v zhidkom ammiake. I. V. Astafev, 
E. A. Rabinovich, and A. I. Shatenshtein. Vysokomoleku- 
liarnye Soedineniia, vy. 3, no. 4, Apr. 1961, p. 555-559. 


* Flexible Polyester—Liquid Epoxy Resin Condensates. 
Polyester-epoxy resins have potential as adhesives or electrical 
encapsulation compositions. This article also describes a unique 
method for evaluating the functionality of polyesters cross- 
linked with diepoxides. John Wynstra. SPE Journal, vy. 17, 
May 1961, p. 481-483. 


* The Sorption of Bromine by Polythene. The sorption of 
bromine from aqueous bromine solutions by two types of poly- 
thene has been studied in the temperature range 15-45 C. The 
major process is solution of bromine in the polythene but two 
chemical reactions are also distinguished. These are the reaction 
of bromine with unsaturated groups, and the bromination of 
saturated hydrocarbon groups. The latter only reaches signifi- 
cant proportions at temperatures greater than 35 C. J. A. Allen 
and W. F. Pickering. Australian Journal of Applied Science, 
v. 12, no. 1, Mar. 1961, p. 42-50. 
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* Progress in the Field of Polymer Derivatives of Phos- 
phonitrile. Explains the methods used to obtain phosphonitrile 
haloids, alkyl and aryl phosphonitrile derivatives, phosphonitrile 
amides and N-substituted phosphonitrile amide, triphosphoni- 
trile acid ester, and describes high molecular phosphonitrile 
derivatives and their properties. (In Russian.) Uspekhi v oblasti 
polimernykh proizvodnykh fosfonitrila. I. A. Gribova and 
U. Ban-iuan’, Uspekhi Khimii, y. 30, no. 1, Jan. 1961, p. 3-30. 


* Metalorganic Complex Compounds as Catalysts of Olefin 
Polymerization. Studies the metal alkyls as catalysts of the 
polymerization of olefins, the role of titanorganic compounds, the 
bimetalorganic complexes, the soluble metalorganic compounds 
as polymerization catalysts and the role of a preliminary regula- 
tion of the monomer in the formation of the structure of the 
polymer chain. (Jn Russian.) Metallorganicheskie kompleksnye 
soedineniia - katalizatory polimerizatsii olefinov. A. V. Top- 
chiev, B. A. Krentsel’, and L. L. Stotskaia. Uspekhi Khimii, 
v. 30, no. 4, Apr. 1961, p. 462-491. 


Polymerizable Derivatives of Long-Chain Fatty Alcohols. 
Ill. Copolymers of Some Alkyl Acrylates and Acrylonitrile. 
Copolymers of acrylonitrile containing 5 to 28 mole % (11 to 70 
weight %) of three alkyl acrylates (butyl, octyl, and octadecy]) 
were prepared in t-butanol solution. The copolymers were cap- 
able of being molded at about 300-400 F under a pressure of 
about 2,000 p.s.i. The magnitude of both the tensile strength 
and the characteristic low temperature of the copolymers var- 
ied inversely with the weight percentage of the acrylate pre- 
sent without regard to its alkyl type. Edmund F. Jordan, Jr.. 
William FE. Palm, and William S. Port. American Oil Chem- 
ists’ Society, Journal, v. 38, May 1961, p. 231-233. 


* Preparation of Thermosetting Hydrocarbon Resin. 
LXIII. Resins From Formaldehyde. M. Imoto, et al. Mak- 
romolekulare Chemie, v. 43, no. 3, Apr.-May 1961, p. 189-219. 


* Slow Corrosion of Plastics. The corrosion of plastic semi- 
products was studied under the effect of composition, structure, 
bonds, internal stresses, macrostructure, photochemical, thermal, 
chemical and mechanical stresses. A survey is made of the 
means to foresee the behavior of plastics in accelerated tests 
and of the different data resulting from studies and tests along 
the same line. (In French.) La corrosion lente des plastiques. 
P. Dubois. Corrosion et Anticorrosion, vy. 9, no. 5, May 1961, 
p. 145-159. 


Pyrolysis of Fluorocarbon Polymers. The thermal decom- 
position of various fluorocarbon polymers were investigated; 
volatile products of the decomposition were determined along 
with the over-all rates of volatilization, and from these rates 
the activation energies were calculated for the thermal degrada- 
tion reactions. The thermally most stable of all the polymers 
thus far studied are the completely fluorinated ones. However, 
evidence from a study of the decomposition of hexafluoropropy- 
lene telomers and from the study of a copolymer of tetratluoro- 
ethylene and hexafluoropropylene suggests that the homopoly- 
mer of hexafluoropropylene, if it could be made, would be 
quite unstable. The photoinduced decomposition of polytri- 
uorochloroethylene was also investigated, and estimates of the 
activation energies were obtained for the various elementary 
steps of the decomposition mechanism. The photoinduced ex- 
periments indicated that mutual termination of the radical 
intermediates takes place and that a diffusion effect on depropa- 
gation becomes pronounced below 250 C. Leo A. Wall and 
Sidney Straus. U.S. National Bureau of Standards, Journal of 
Research, Section A, Physics and Chemistry, v. 65A, no. 3, May- 
June 1961, p. 227-238. 

Dielectric Properties of Polyamides: Polyhexamethylene 
Adipamide and Polyhexamethylene Sebacamide. The dielec- 
tric relaxation in two polyamides has been studied over a tem- 
perature range from —100 to 175 C and a frequency range from 
50 c/s to 10 Mc/s. The effects of various thermal treatments 
on the relaxation behavior and density, X-ray diffraction, and 
intrinsic viscosity have been studied. Mechanical relaxation pro- 
cesses are compared with the dielectric phenomena and possible 
molecular mechanisms are discussed. Alexander J. Curtis. U. 
S. National Bureau of Standards, Journal of Research Section A, 
Physics and Chemistry, v. 65A, no. 3, May-June 161, p. 185-196. 


* Copolymerization of Bis-(Alkylamino)alkyl or Aryl 
Boron With Organic Di-Isocyanates. With the aid of the 
migration copolymerization of bis-(alkylamino)-alkyl or aryl 
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boron with hexamethylenedi-isocyanate and_toluylenedi-isoey, 
anate a number of new linear polymers have been obtained cop. 
taining boron, nitrogen and carbon atoms in the moleculg; 
backbone. The polymers are transparent, brittle substances with 
melting points within the range 50-170°. They are not hydro. 
lyzed in air. (In Russian.) Sopolimerizatsiia bis-( alkilamino) 
alkil-ili arilbora s organicheskimi diizotsianatami. V. V. Kop. 
shak, N. 1. Bekasova, V. A. Zamiatina, and G. I. Aristark. 
hova, Vysokomolekuliarnye Soedineniia, y. 3, no. 4, Apr. 196}, 
p. 521-524. 


* Functional Relationship Between Pressure and Relayg. 
tion Processes in High Polymer Substances. Studies the 
pressure dependency of the dielectric relaxation of the main dis. 
persion region of polyvinyl chloride and of the secondary dis. 
persion region of polymethacrylacid methyl ester. There seems 
to exist a relationship between the activation energy and the 
free volumes. The more the relaxation-causing rotations of atom 
groups are prevented by the neighboring molecule and not by 
the atoms of identical molecule, the closer this relationship. (Ip 
German.) Uber die Druckabhiingigkeit der Relaxationserscheip- 
ungen in hochpolymeren Stoffen. Jan Koppelmann and Johan. 
nes Gielessen. Kolloid-Zeitschrift, vy. 175, no. 2, Apr. 196], 
p. 97-99. 


Plastics Tooling. Relatively well-defined combinations of 
physical and mechanical properties of plastics are included, as 
well as the novel methods by which they can be put into a 
final tooling shape. There is enough resin chemistry discussed 
to enable the engineer to work with plastics materials and with 
suppliers on a sound basis. This is a concise, accurate, and up. 
to-date summary of all available information on plastics tool- 
ing. Malcolm W. Riley, editor. 2nd Ed. 216 pp. 1961. Reix- 
hold Publishing Corp., New York. (TJ1185 R45p2) 


* Formation of Polyorganotitanosiloxanes. The co-hydroly- 
sis of dimethyldichlorosilane, diethyldichlorosilane and methyl 
phenyldichlorosilane with bis-(cyclopentadieny!) dichlorotitan- 
ium has been investigated. The reaction was found to be ae 
companied by removal of cyclopentadiene groups. The double 
decomposition of disodium salts of dihydroxypolymethylsilox- 
anes and_ bis-(cyclopentadienyl) dichlorotitanium is accom 
panied by formation of titanium-containing silicon polymers. 
(In Russian.) O reaktsiiakh obrazovaniia poliorganotitanosilok- 
sanov. K, A. Andrianov and Sh. V. Pichkhadze. V ysokome- 
lekuliarnye Soedineniia, v. 3, no. 4, Apr. 1961, p. 577-581. 


* Investigation of the Degradation of Condensation Resins, 
lil. Thermo-Oxidative Degradation of Hardened Epoxy Re. 
sins. Thermo-oxidative degradation of epoxide resins hardened 
by polyethylenepolyamine and maleic anhydride is a_ sel 
accelerated chain reaction during which hydroperoxide accumv 
lates in the resin. (In Russian.) Issledovanie destruktsii konden 
satsionnykh smol. III. Termookislitel’naia destruktsiia otverzh- 
dennykh epoksidnykh smol. M. B. Neiman, B. M. Kovarskiia, 
M. P. lazvikova, A. 1. Sidnev, and M.S, Akutin. V ysokomole- 
kuliarnye Soedineniia, vy. 3, no. 4, Apr. 1961, p. 602-606 


Adsorption of Polymers on Glass and Other Substrates. Il. 
This concluding part deals with temperature effects, adsorp 
tion-desorption reversibility, and configuration of the adsorbate 
molecule. Theoretical expressions derived to account for adsorp 
tion behavior of polymers and their significance in practice ar 
discussed. R. R. Stromberg and G. M. Kline. Modern Plastics, 
v. 38, no. 9, May 1961, p. 241 + 4 pages. 


* The Action of Fast Electrons on the Structure of Poly 
ethyleneterephthalate. Irradiation of polyethyleneterephthalate 
by fast electrons is accompanied by complicated processes @ 
crosslinkage and degradation. The energy required for eithe 
process is much greater than that necessary for the crosslinking 
of polystyrene. When polyethyleneterephthalate is irradiatet 
with a dosage of 5000 Mrad it becomes crosslinked to th 
extent of 85% (as measured by the solubility in orthochlow 
phenol). Crosslinking of the polymer takes place with the for 
mation of polypheny] systems, as evidenced by the shift of th 
continuous absorption boundary in the long wave region of i 
electronic spectrum of polyethyleneterephthalate and by sevett 
changes in the infrared spectrum. (In Russian.) Deistvie bY 
strykh elektronov na strukturu polietilentereftalata. N. A. Sle 
vokhotova, G. K. Sadovskaia, and V. A. Kargin. V ysokome 
lekuliarnye Soedineniia, vy. 3, no. 4, Apr. 1961, p. 515-520. 
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Polymers in Emulsification. Stability of oil-in-water emul- 
sions has been shown to be a complex inter-relationship of 
dependent factors which result in complicated formulations 
and the use of excessive quantities of surface active materials. 
Yield value of the continuous water phase constitutes a simple 
theological solution to the problem of stability by providing for 
permanent suspension of the oil spheres. James S. Wolff and 
R. J. Meyer. Soap and Chemical Specialties, v. 37, May 1961, 
p. 131 + 2 pages. 


POLLUTION AND WASTES 


* A Review of the Literature of 1960 on Wastewater and 
Water Pollution Control. H. Heukelekian, et al. Water 
Pollution Control Federation, Journal, vy. 33, May 1961, 


p. 445-476. 


* Where Does Research Stand in Water Pollution Control? 
H. G. Hanson and Bernard B. Berger. Water Pollution Con- 
trol Federation, Journal, vy. 33, May 1961, p. 477-484. 


RELIABILITY ENGINEERING 


* Reliability Engineering. Navy concern for reliability and 
efforts to achieve it. Besse B. Day. American Society of Naval 
Engineers, Journal, v. 73, no. 2, May 1961, p. 251-256. 


* Effect of Circuit Design on System Reliability. To main- 
tain a specified system reliability in the face of increasing sys- 
tem complexity, it is necessary to assume a decreasing com- 
ponent parameter spread (tighter tolerances) and a decreasing 
component catastrophic failure rate. J. J. Suran. IRE Trans- 
actions on Reliability and Quality Control, v. RQC-10, Mar. 
1961, p. 12-18. (TK1 In6.6q Vis.) 


Reliability in Missile and Space Operations. Three crucial 
factors in missile reliability are design, component quality and 
human error, with special emphasis on component quality. 
Success in our missile effort will not be achieved unless there 
are orders of magnitude improvement in parts reliability. L. I. 
Davis. Electrical Engineering, v. 80, June 1961, p. 422-424. 


Start a Reliability Compaign. Suggests the addition of a 
reliability group to cost, performance, and styling product 
requirement committeees. Hall Cary. SAE Journal, v. 69, June 
1961, p. 65-67. 


RUBBER AND ELASTOMERS 


* Gamma-Ray Induced Chlorination of Monomeric and 
Polymeric Organosilicon Compounds. 1. Chlorination of 
Polyphenylmethylsiloxane Liquid and Polydimethylsiloxane 
Rubber. Infrared Spectra of the Chlorination Products. 
Specimens of polydimethylsiloxane rubber (SKT) and_poly- 
phenylmethylsiloxane liquid (PPMS) were subjected to chlorina- 
tion under the influence of y-rays from a Co”’ source. Chlorine 
to the extent of 63% was added to SKT. The reaction took place 
very rapidly, but the results depended upon the quality of the 
specimen. Chlorine to the amount of 59.5% was added to 
PPMS, the aromatic ring being the first to undergo attack under 
the given conditions. In both cases chlorination took place at 
0C. The IR spectra of the reactants and products were in- 
vestigated. (In Russian.) Khlorirovanie kremniiorganicheskikh 
monomerov i polimerov pod deistviem gamma-izlucheniia. I. 
hlorirovanie polifenilmetilsiloksanovot zhidkosti i polidimetil- 
siloksanovogo kauchuka. Infrakrashye spektry produktov khlori- 
rovaniia. R. V. Dzhagatspanian, V. 1. Zetkin, G. V. Motsarerv, 
and M. T. Filippov. Vysokomolekuliarnye Soedineniia, vy. 3, no. 
4, Apr. 1961, p. 607-612. 


* Effect of Amine Structure on the Properties of Cured 
Polyurethane. A. J. Sampson and C. F. Blaich, Jr. Rubber 
Age, v. 89, no. 2, May 1961, p. 263-268. 
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* Quality Control in the Rubber Industry. IV. Records, 
Reports, Data Handling. Discusses the need for records, the 
various types, and some methods for their simplification. Samples 
of different records, and comments on QC graphs, files and data 
retrieval are included. Simon Collier and Edward A, Reynolds. 
Rubber Age, v. 89, no. 2, May 1961, p. 286-292. 


* Investigation of Premature Vulcanization (Scorching) 
of Rubber Mixes. I. Structural Changes of Unfilled and 
Filled Rubber Mixes on Heating. Structural changes in the 
process of the scorching of rubber mixes are due to interaction 
between rubber and S, as well as other components of the 
vulcanizing system, with the formation of crosslinks between 
the rubber molecules, causing a fall in plasticity of the mix. 
Scorching is considerably increased in the presence of high 
specific surface—area blacks. This is due to the formation of a 
rubber-black gel during mastication. Increase in pH of the 
blacks increases their structuration effect owing to acceleration 
of the addition of S to rubber. (In Russian.) Issledovanie 
iavleniia prezhdevremennol vulkanizatsii (skorchinga) rezino- 
vykh smesei. I. Strukturnye izmeneniia nenapolnennykh ji 
napolnennykh smesel pri nagrevanii. B. A. Dogadkin, A. V. 
Dobromyslova, O. N. Beliatskaia, and T. A. Giul'-Nazarova, 
Vysokomolekuliarnye Soedineniia, v. 3, no. 4, Apr. 1961, 
p. 497-504. 


* Graft-Polymerization of Methyl Methacrylate With Na- 
tural Rubber in Emulsion. The mechanism has been in- 
vestigated with special reference to the influence of initiator 
and monomer concentrations on the grafting efficiency and the 
chain length of the homopolymer. On the basis of a critical 
examination of the results obtained, a reaction scheme involving 
the following steps has been suggested: direct attack of radicals 
from initiator on the rubber backbone, chain transfer reaction of 
growing polymer radicals with rubber backbone, and a cross- 
termination reaction between the radical derived from the 
rubber backbone and growing polymer radicals. The graft- 
copolymer vulcanizates show substantial improvement in tensile 
strength, shear strength, and abrasion resistance compared to 
natural rubber vulcanizates. C. C. Menon, S. N. Khanna, and 
S. L. Kapur. Journal of Scientific & Industrial Research, y. 20D, 
Mar. 1961, p. 98-101. 


Ethylene-Propylene Rubber. Uses of ethylene-propylene 
rubber are based on its superiority in ozone and weathering 
resistance, chemical inertness, lightness of color, resistance to 
soiling, and abrasion resistance. L. O. Amberg and A. E. 
Robinson. Industrial and Engineering Chemistry, v. 53, May 
1961, p. 368-370. 


Preparation and Properties of Chlorobutyl. The chemistry 
of preparation and vulcanization for chlorobutyl (Enjay Butyl 
HT) is discussed, with an explanation of the important dif- 
ferences between the chemistry of bromination and that of 
chlorination under similar preparative conditions. F. P. Bald- 
win, D. J. Buckley, 1. Kuntz, and S. B. Robison. Rubber and 
Plastics Age, v. 42, p. 500 + 11 pages. 


* Study of Some Physical Properties of 1,4 cis Poly- 
butadienes Obtained With New Soluble Catalysts. Butadiene 
polymers of 1,4 cis structure, obtained by new highly stereo- 
specific soluble catalysts, were examined by means of thermic 
dilatometry measurements. The obtained results led to the con- 
clusion that the examined polybutadienes are always formed by 
long series of 1,4 cis units; possibly block-copolymerized with 
units of different types (1,4 trans and 1,2) and mixed with 
random chains. (In Italian.) Studio di alcune proprieta fisiche 
di polibutadieni 1,4 cis ottenuti con nuovi catalizzatori solubili. 
Giuseppe Lanzavecchia. Chimica e I'Industria, y. 43, Apr. 
1961, p. 376-381. 


* Cis-1,4-Polyisoprene Rubber by Alkyl Lithium Initiated 
Polymerization. The mechanism of alkyl! lithium polymerization 
may be pictured as follows, where M refers to monomer:— 
Initiation: RLi + M — RMLi; Propagation: RMLi + nM 
— R(M), . :Li. In the absence of impurities, there is no termi- 
nation. The rate of initiation is very fast as compared with the 
propagation reaction. For lithium polymerization, the initiation 
step is the generation of lithium alkyls which is slow compared 
to propagation: 2Li + M — LiMLi. New catalyst is con- 
tinuously generated during the polymerization. Hence, the rate 
of increase in molecular weight p sm as the conversion increases. 
Furthermore, the continuously increasing catalyst level causes an 
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increase in the amount of 3,4-addition as the reaction proceeds. 
Hugh E. Diem, Harold Tucker, and C. F. Gibbs. Rubber 
mig and Technology, v. 34, no. 1, Jan-Mar. 1961, 
p. -199. 


* Oxides’ Effect on Rubber Plasticity. Zinc oxide is an ef- 
fective plasticizer for natural rubber, but not for cold SBR, 
butyl, or nitrile rubber. Lime or magnesia stiffens natural rubber 
and cold SBR, and magnesia stiffens nitrile rubber. C. A. Carl- 
ton. Rubber World, v. 144, no. 2, May 1961, p. 64 + 3 pages. 


* The CEPAR Apparatus—II. Evaluation of Progressive 
Changes in Elastomer Properties During Vulcanization. 
State and rate of cure, optimum cure, scorch, induction time for 
both cure and reversion, rate and degree of reversion may all 
be measured on this new CEPAR (cure, extrusion, plasticity and 
recovery ) machine, with demonstrated advantages in time and 
stock savings. W. E. Claxton, F. S. Conant, and J. W. Liska. 
Rubber World, v. 144, no. 2, May 1961, p. 71-78. 


* Activated Diatomite as a Rubber Reinforcing Agent. The 
authors studied the effect of slight additions of amine com- 
pounds—armine-2HT, diamine-S, arquade-2HT and armide-O— 
on the physico-mechanical properties of rubbers containing the 
mineral filler diatomite. On introducing active additions directly 
into the rubber mixture, the rubber was found to be considerably 
strengthened (by over 50%), and the process of vulcanization 
was accelerated 2-3 times, as compared with the lesser activity 
obtained when applying amine additions to the filler surface. 
(In Ukrainian.) Aktyvovanyi diatomit iak posyliuvach kauchuku. 
F. D. Ovcharenko, G. A. Blokh, N. V. Gudovich. and Z. V. 
Shchichko. Akademiia Nauk Ukrains’ koi RSR, Dopovidi, 1961, 
no. 4, p. 504-507. 


Isoprene Process Evaluation. Goodyear evaluated five proc- 
esses, three synthetic and two refinery type. Isoprene-from- 
propylene proved best for their application. V. J. Anhorn, K. 
J. Frech, J. J. Tazuma, P. H. Wise. and W. E. Morrow. 
Chemical Engineering Progress, v. 57, May 1961, p. 41-43. 


SOLID MECHANICS 


* On Rigid-Plastic Dynamic Bending of a Plate and a Beam. 
Analyzes the behavior of an annular plate and a beam made 
of rigid-plastic material and subjected to impact loading. The 
dynamic loading was produced by the speed imparted to one of 
the plate contours and to the middle of the beam (the speed be- 
ing constant for time T and then instantly relieved). A hinge 
circle (in the case of the beam) propagates the impact which 
stops before reaching the boundary of the construction. The 
problems are solved under the assumption that the time of action 
of the dynamic load is not less than the time of motion of the 
hinge circle. After the hinge circle stops, the construction mem- 
bers move with constant angular velocities and after the load 
is relieved they move by inertia. (In Russian.) O zhestko- 
plasticheskom dinamicheskom uzgibe plastinki i balki. A. M. 
Lokoshchenko. Moscow, Universitet, Vestnik, Seriia 1, Mate- 
matika, Mekhanika, v. 16, no. 2, Mar.-Apr. 1961, p. 54-64. 


Relaxation of Elastic Stresses Under Neutron Irradiation. 
Gives results of investigations of the effect of neutron irradiation 
on relaxation of elastic stresses in flat springs made of alloys 
of uranium with molybdenum and also of the effect on relaxation 
of microstresses which cause widening of the lines in an X-ray 
diffraction pattern of rolled uranium. Theoretical concepts are 
developed and results of the calculations are compared with 
experimental data. S. T. Konobeevskii. U. S. Atomic Energy 
Commission, AEC-tr-4425, May 1961, 24 pp. (UF767 Un3.lae 
Contin. ) 


* Torsion of Anisotropic Prismatic Rods With a Cross Sec- 
tion in the Form of an Elongated Aviation Profile. Analyzes 
the torsion of rods having an elongated parabolic feather-edge, 
parabolic segment, and semicubic parabolic shape. (In Rus- 
sian.) Kruchenie anizatropnykh prizmaticheckikh  sterzhnel 
secheniem v vide udlinennogo aviatsionnogo profilia. V. S. 
Sarkisian. Akademiia Nauk Armianskoi SSR, Izvestiia, Seriia 
Fiziko-Matematicheskikh Nauk, v. 14, no. 2, 1961, p. 45-70. 
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* Elastic Waves in an Infinite Medium in the Case of 
Plane Strain. Shows the use of integral transformations for 
solving the equations of motion of an infinite elastic medium in 
the case of a plane strain. Takes into account general body 
forces depending both on the coordinates x, y and on the time { 
Vaclav V odiéka, Applied Scientific Research, Sec. A, Mechanics 
Heat, Chemical Engineering, Mathematical Methods, y. 10, nos 
3-4, 1961, p. 235-240. 


Theory of Non-Homogeneous Anisotropic Elastic Shells 
Subjected to Arbitrary Temperature Distribution. Presents , 
general theory for small deformations of anisotropic elastic shells 
subjected to arbitrary temperature distribution. The shells are 
assumed to be homogeneous through the thickness except for the 
coefficient of thermal expansion, but are otherwise unrestricted 
in homogeneity and isotropy. The theory is specialized fo 
arbitrary cylinders, circular cones, spheres, and axially sym. 
metrical orthotropic shells of revolution. In addition, two special 
problems are analyzed. R. E. Miller. Illinois, University, En. 
gineering Experiment Station Bulletin No. 458, Feb. 196] 
36 pp. (T1 I6b Vis.) 


Failure Mechanism of Saturated Concrete. Most concretes 
in practice carry their load in a near saturated condition. The 
author investigated the behavior of saturated concrete at ulti- 
mate loads. T. N. W. Akroyd. Engineering, v. 191, May 12 
1961, p. 658-659. , 


* Wave Propagation on Beam-Plate Systems. Formulas for 
the attenuation of bending waves that travel over a beam-plate 
system, containing one or several beams, are derived and com- 
pared with measurements. It is found that one beam gives an 
attenuation which is very small near the resonances of the beam 
and rather high elsewhere, but in the average over wide fre- 
quency bands the attenuation appears to go nearly like the 
square root of frequency. The addition of beams of the same 
material and dimensions does not give an appreciable increase in 
attenuation. Formulas for the force impedance and mean-square 
velocity of beam-plate systems are also given. The damping of a 
beam by a plate attached to it is also discussed. Manfred Heck. 
Acoustical Society of America, Journal, vy. 33, May 1961, 
p. 640-651. 


* Transmission of Plate Flexural Waves Through Rein- 
forcing Beams; Dynamic Stress Concentrations. An infinite 
plate to which a narrow infinitely long beam is attached rigidly 
and continuously may be considered as an idealization of some 
typical flight vehicle structures. Reflection, transmission, and 
near-field effects, associated with a straight-crested flexural wave 
impinging on one side of the beam, are presented as functions 
of the properties of the plate and beam and interpreted in terms 
of trace matching of the flexural waves in the plate with flexura 
and torsional waves in the beam. The concepts of dynamic stress 
and strain concentration factors are discussed, and upper 
bounds on these factors are given. Some implications pertaining 
to the design of beam-reinforced panel structures with favorable 
fatigue properties are pointed out. Erie E. Ungar. Acoustical 
Society of America, Journal, v. 33, May 1961, p. 633-639. 


* Input Impedance of a Beam Coupled to a Plate. The 
flexural vibration of an infinite elastic beam which is excited by 
a localized harmonic driving force and attached over its entire 
length to a thin elastic plate of infinite extent is investigat 
theoretically. George L. Lamb, Jr. Acoustical Society of Amet- 
ica, Journal, v. 33, May 1961, p. 628-633 


* Exact Transient Solution of Some Elementary Problems 
of Elastic Wave Propagation. Two elementary problems o 
guided elastic wave propagation—a point source of SH waves 
in a free solid plate, and an arbitrary distribution of torsional 
stress across a normal section of a solid free cylinder—are cor 
sidered, and exact transient soltuions derived. Edward A. Flinn 
Acoustical Society of America, Journal, v. 33, May 1961 
p. 623-627. 


Pressure Vessel Design Requirements in the Future. 
Emphasizes rational design procedures for pressure vessels 
reviews information requirements concerning alternative pl 
cedures for more economical design of costly vessels. W. 
Carlson. Welding Journal, v. 40, June 1961, p. 265s-271s. 


Designing Rectangular Pressure Vessels for Maximum 
Strength With Minimum Material. Charles J. Labee. Me 
chine Design, v. 33, May 25, 1961, p. 151-154. 
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Shock-Damping Calculations. Shock transmissibility curves 
show how a typical mounting system responds to step-velocity 
shock, and how to simplify calculations and adjust damping 
characteristics to meet input shock specifications. Carl F. 
Lorowski. Machine Design, vy. 33, May 25, 1961, p. 155-159. 


On the Determination of the Influence of an Axial Pre- 
load Owing to Bolting on a Cylindrical Pressure Vessel. 
An idealization of a cylindrical pressure vessel with end plates 
fastened by longitudinal bolts is considered. The initial axial 
preload is restricted to be below the load necessary to begin 
plastic flow and the bolting is assumed elastic throughout the 

lication of pressure. The elastic solution is obtained and the 
plastic solution may be found by a numerical integration. An 
illustrative problem is included. P. R. Paslay. ASME, Trans- 
actions, Series B, Journal of Engineering for Industry, v. 83, no. 
2, May 1961, p. 215-218. 


A New Analytical Approach to Drill Pipe Breakage. II. 
Drill pipe dynamics assuming torsional and longitudinal dis- 
placements are formulated assuming that the forces which act 
at the bit and the sides of the pipe are random in nature. It is 
shown that assuming certain criteria of failure the coupling 
constants may be adjusted to reduce to a minimum the proba- 
bility of failure. J. L. Bogdanoff and J. E. Goldberg. ASME, 
Transactions, Series B, Journal of Engineering for Industry, v. 
$3. no. 2, May 1961, p. 101-106. 


* On the Effect of a Linear Dislocation on the Breaking 
Strength. Investigates the effect of the removal of an atomic 
half-plane from an unlimited solid body (linear dislocation) on 
the breaking strength during uniform tension to infinity by 
stresses perpendicular to the half-plane. A simplified model of a 
brittle body is used in the study. (In Ukrainian.) Pro vplyv lini- 
inoyi dyslokatsiyi na mitsnist’ vidrvvu. M. Y. Leonovw and L. V. 
Onyshko. Akademiia Nauk Ukrains’koi RSR, Dopovidi, 1961, 
no. 4, p. 447-450. 


* Solution on Electric Computers of Symmetrical Systems 
of Linear Algebraic Equations of Applied Mechanics and 
the Theory of Elasticity. Presents the fundamental theses on 
the basis of which two programs were composed for the solu- 
tion on electronic computers of symmetrical systems of linear 
algebraic equations of a high order. The programs were used 
to solve problems of the stressed state of shells with holes, which 
reduce by the method of nets to systems of equations of the 
Mth and 79th orders. (In Ukrainian.) Rozv’iazannia na elek- 
tronnykh obchysliuval’nykh mashynakh symetrychnykh system 
liniinykh algebrayichnykh rivnian’ budivel’noyi mekhaniky na 
teoriyi pruzhnosti. M. I. Dlugach and A, I. Shinkar. Akademiia 
Nauk Ukrains’koi RSR, Dopovidi, 1961, no. 4, p. 438-441. 


Plasticity. Proceedings of the Second Symposium on 
Naval Structural Mechanics. Contains papers on basic theory, 
basic experimental research and applications in engineering de- 
sign. Includes use of high speed computers in stress analysis 

terminations, influence of temperature effects on basic stress- 
strain relations, new experimental results for plasticity under 
combined stress, the relationship between plastic flow in single 
crystals and polycrystalline materials, and the influence of 
plastic methods of design on building construction. E. H. Lee 
and P. S. Symonds, editors. 611 pp. 1960. Pergamon Press, 
New York. (VM156 Sy68p ) 


On Notch Sensitivity. Observation of a defect in a welded 
structure leads to experimentation in Al wherein the behaivor 
of notched sections is related to the fully-plastic theory. F. A. 
McClintock. Welding Journal, v. 40, May 1961, p. 202s-209s. 


Evaluation of Aircraft Material by Fracture. Use of Grif- 
fith-Irwin fracture concepts to solve design problems associated 
with accidental or accumulated damage. W. E. Anderson and 
Paul Paris. Metals Engineering Quarterly, v. 1, no. 2, May 
1961, p. 33-44. 


Guide to Design Criteria for Metal Compression Mem- 
Covers centrally loaded columns, laterally unsupported 
beams, beam-columns, and other types of members. 93 pp. 
1960. Column Research Council of Engineering Foundation, 
New York. (TA92.C7 En33.2g¢ Over.) 


} * The Calculation of Temperature Stresses in a Cooled 
Vane of a Gas Turbine. Thermoelastic stresses arising in a 


vane, cooled from within by a liquid flow, are in- 


818 


vestigated. Formulae are deduced for the calculation of stresses 
caused by temperature drop through the wall of a vane of 
arbitrary shape. (In Russian.) K raschetu  temperaturnykh 
napriazhenii v okhalzhdaemoi lopatke gazovoi Ve 4. 
Rozenblium. Inzhenerno-Fizicheskii Zhurnal, v. 4, no. 4, Apr. 
1961, p. 32-37. 


SOLID STATE PHYSICS 


* Nonequilibrium Processes in Isotopically Disordered 
Crystals. The equations of motion of the atoms in an _ iso- 
topically disordered crystal, which contains a fraction p of 
atoms of mass M,, and a fraction of 1l-p of atoms of mass Ms, 
are expanded in terms of the normal coordinates of a monatomic 
lattice whose atoms all have mass M = pM,+(1-p)Ms. The 
equations of motion of these normal coordinates are derived 
and are then solved by Laplace transform methods. The per- 
turbed normal coordinates are found to decay exponentially into 
the future and into the past until an inverse power dependence 
on time becomes dominant. Calculations of the mean lifetime 
and frequency shift of each normal coordinate are carried out 
for the one-dimensional case. A theory of the optical absorption 
spectrum of an isotopically disordered ionic crystal is obtained, 
and the distribution function for the energies of the normal 
modes and the mean energy in a normal mode are found. The 
generalization of the methods of this paper to three-dimensional 
lattices is discussed. Alexei A. Maradudin, George H. Weiss, 
and Donald W. Jepsen. Journal of Mathematical Physics, v. 2, 
no. 3, May-June 1961, p. 349-369. 


* The Mechanism of Electric Conductivity in Ferromag- 
netic and Antiferromagnetic Semiconductors. Ya. M. Ksend- 
zov. Soviet Physics - Solid State (Cover-to-cover translation of 
Fizika Tverdogo Tela), v. 2, May 1961, p. 2474-2478. 


* On Power Applications of Thermoelectric Elements. Dis- 
cusses four types of power-converting devices that can be based 
on the use of thermoelectric phenomena: thermoelectric gen- 
erators, cooling devices, heating devices (heat pumps), and 
thermostats and air-conditioning installations. A. F. loffe, B. 
Ya. Moizhes, and L. S. Stil'bans. Soviet Physics - Solid State 
( Cover-to-cover translation of Fizika Tverdogo Tela), v. 2, May 
1961, p. 2524-2544. 


Electroluminescence and Crystal Structure in the Alloys 
System ZnS-CdS. Alloys have been produced for the system 
ZnS-CdS and annealed to obtain equilibrium conditions. It has 
been confirmed that solid solution occurs at all compositions and 
the variation of lattice parameters with concentration has been 
determined. The effect of adding excess (< 1%) Cu has been 
investigated with special reference to the appearance of electro- 
luminescence in alloys of this type, and to the structure. D. W. 
G. Ballentyne and B. Ray. Physica, v. 27, Mar. 1961, 
p. 337-341. 


Fluctuations and the Electrical Conductivity of Metals. 
A proof is given, on the basis of equilibrium fluctuation theory, 
of the Kubo expression for electrical conductivity. The expression 
is evaluated explicitly for the case of isotropic scattering (Som- 
merfeld model) and for nonisotropic scattering at high tem- 
»eratures. For both cases the results agree with those derived 
c using the Boltzmann equation. T. Lukes. Physica, v. 27, 
Mar. 1961, p. 319-328. 


* Some Methods and Results in the Study of Cubic Fer- 
rites. An accurate study of magnetocrystalline anisotropy and 
microwave properties of single crystals of cubic ferrites. Kurt 
Hoselitz. Zeitschrift fiir Angewandte Physik, v. 13, no. 4, Apr. 
1961, p. 182-184. 


Thermoelectric Properties of Rhodium-Platinum Alloys. 
A, S. Darling. Instruments and Control Systems, v. 34, May 
1961, p. 861-863. 


Influence of Conductivity Gradients on Galvanomagnetic 
Effects in Semiconductors. An approximate solution is found 
of a boundary-value problem arising from the continuity equa- 
tion in an inhomogeneous semiconductor, leading to rotational 
current vectors. Results are used to predict the effect of carrier- 
concentration gradients on magnetoresistance. The predicted 
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weak-field effects are especially significant in degenerate semi- 
conductors and n-type III-V intermetallics where the “intrinsic” 
magnetoresistance is small. In strong fields, even small gradients 
in carrier concentration can completely alter the field de- 
pendence of the magnetoresistance. R. T. Bate and A. C. Beer. 
Journal of Applied Physics, v. 32, May 1961, p. 800-805. 


Influence of Magnetoconductivity Discontinuities on 
Galvanomagnetic Effects in Indium Antimonide. Anomalous 
galvanomagnetic effects associated with spatial discontinuities 
in carrier concentration have been observed in n-type InSb. 
These discontinuities result from anisotropic segregation of im- 
purities during crystal growth. An increase in the magnitude 
of the Hall coefficient at 20,000 gauss to nearly twice the weak- 
field value was observed in one case. The magnetoresistance is 
especially sensitive to inhomogeneities. Negative magneto- 
resistance has also been observed at room temperature in in- 
homogeneous samples. R. T. Bate, J. C. Bell, and A. C. 
Beer. Journal of Applied Physics, v. 32, May 1961, p. 806-814. 


Some Experiments Using a Vacuum-Cleaned Silicon p-n 
Junction. Measurements of the junction characteristics and the 
transport properties on either side of a vacuum-cleaned silicon 
p-n junction were carried out. The changes in these properties 
during the adsorption of oxygen and hydrogen were also in- 
vestigated. When the silicon surface was clean, a large excess 
current across the junction was observed which disappeared 
during the adsorption of gas. J. T. Law. Journal of Applied 
Physics, v. 32, May 1961, p. 848-855. 


* The Behaviour of a Plasma Under the Influence of a 
Standing Electromagnetic Wave in the Absence of a Con- 
stant Magnetic Field. The physics of the radial confinement 
of an ionized plasma in an electromagnetic field is examined for 
a cylindrical cavity excited in the TMoi. and Tev:: modes. This 
analysis reveals that two confining forces are operating, which 
forces we call the electromagnetic force and the Mathieu force, 
since the equation of electron motion is a Mathieu equation. J. 
W. Gallop, T. L. Dutt, and H. Gibson. Journal of Electronics 
and Control, v. 10, no. 3, Mar. 1961, p. 207-240. 


A Transistor Multivibrator. Circuit provides suitable 
means of generating symmetrical and unsymmetrical rectangular 
waveforms with short transitions from one stable state to an- 
other. B. Rakovich. Electronic Engineering, v. 33, May 1961, 
p. 303-305. 


* Acoustic-Mode Seattering of Holes. Matrix elements are 
calculated for acoustic-mode scattering of holes in the valence 
band structure typified by germanium. Whitfield’s generalization 
of the deformation potential theorem is used to calculate the 
electron-phonon interaction; his method is, however, extended 
to include the spin-lattice coupling. A general expression for the 
electron-phonon interaction matrix element is obtained, and 
calculations are presented for some special directions in k-space. 
M. Tiersten. IBM Journal of Research and Development, v. 5, 
no. 2, Apr. 1961, p. 122-131. 


Electrodeless Measurement of Semiconductor Resistivity 

at Microwave Frequencies. Technique depends upon the ab. 
sorption of the microwave power being propagated through a 
semiconductor medium which eliminates the need for electrode 
attachment, making the experimental aspects of the measure- 
ment more simple. H. Jacobs, F. A. Brand, J. D. Meindl, M. 
Benanti, and R. Benjamin. I.R.E. Proceedings, v. 49, May 
1961, p. 928-932. 
* The Study of Discharges in Dielectric Voids by Photo- 
multiplier Methods. Technique permits the study of each of 
numerous voids in a specimen without interference from the 
others, merely by masking off areas not under test. N. M. 
Bashara. Power Apparatus and Systems, 1961, no. 53, Apr., 
p. 115-119. 


* Piezoelectric Ceramic Transformers and Filters. Two new 
devices are described embodying piezoelectric principles of 
operation and relying on electromechanical resonance to obtain 
efficient energy transformation. Alan E. Crawford. British In- 
stitution of Radio Engineers, Journal, v. 21, Apr. 1961, 
p. 353-360. 

* Investigations on the Diffusion of Minority Carriers From 


a Point on Silicon. The field-free diffusion of minority carriers 
injected at a point in Si has been studied and the time from 
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injection to the maximum of the collector signal due to the ay. 
riving carriers measured for various emitter-collector distances 
Firstly, it was found that for 2-ohm-cm, 6-microsecond, n-type 
material the time to maximum was proportional approximately 
to the emitter-collector spacing raised to the power 1.2 for fy 
surfaces and to the power 1.6 for 3- and 6-degree wedg 
samples. The power 1.6 was also found for a 17-degree wedge 
of 120-ohm-cm, 100-microsecond, p-type silicon. Second 
decay times following the maxima appeared to increase with 
emitter-collector spacing. No adequate two-surface theory js 
available but comparison with a one-surface theory revealed 
serious disagreements. It would appear that the results may be 
explained qualitatively by assuming that the effective lifetime 
is dependent on the excess carrier density and decreases as the 
emitter point is approached. C. H. Champness. Canadian Jou. 
nal of Physics, v. 39, May 1961, p. 754-767 + 1 plate. 


* Effect of Two-Dimensional Mechanical Stress on the Dj. 
electric Properties of Poled Ceramic Barium Titanate and 
Lead Zirconate Titanate. Studies have been made of the di. 
electric behavior of several ferroelectric ceramic materials whep 
a two-dimensional stress was applied normal to the axis of 
polarization. It has been shown that the dielectric constant de. 
creases and the dielectric loss increases with increasing stress. 
part of the change being irreversible and part reversible. Upon 
application of stress to a sample, the dielectric constant did ne 
change instantaneously but appeared to decrease linearly with 
the logarithm of time. Mechanisms are suggested for the ob 
served effects. R. F. Brown. Canadian Journal of Physics, y, 
39, May 1961, p. 741-753. 


* The Electrical Conductivity of Gelatin Film Humidified 
With Heavy Water Vapor. When protons were replaced by 
deuterium nuclei in gelatin films, by exposure of dry films in 
75% relative humidities, the resistance increased very markedly, 
C. D. Niven. Canadian Journal of Physics, v. 39, May 196), 
p. 657-661. 


* Peculiar Features in Ag*-lon Conduction in Crystalline 
Quartz. Foreign ion electrolysis in crystalline quartz produces 
metallic layers vertical to the main axis, needles parallel to this 
axis and electrically nonconductive threads. The crystal can e- 
hibit fluorescence in the UV. The layers are due to the anisotropy 
of the ion conductivity and always have a metallic connection 
with the cathode. This connection can be produced artificially « 
is formed spontaneously in contaminated surfaces. (1n German. 
Besonderheiten bei der Leitung von Ag*-Ionen in kristallinem 
Quarz. F. Gross. Acta Physica Austriaca, vy. 14, no. 1, Apr 
1961, p. 75-85. 


* Anomalous Lattice Specific Heat of Superconductors, Thy 
zero-point energy does not constitute a new and _ independent 
source of heat, but instead simply contributes to the “te 
normalization” of the single-electron excitation energies. Richard 
A, Ferrell. Physical Review Letters, v. 6, no. 10, May 15, 1961, 
p. 541-544. 


* Semiconductor Rectifier Characteristics. Tests to dete 
mine and verify characteristics must be properly conducted to 
avoid unwarranted magnification of non-pertinent details and 
prevent damage to the unit. Recent improvements in sem 
conductor rectifiers and the increasing severity of their applice- 
tion require a re-evaluation of their characteristics with regatt 
to range of magnitudes, scale suitability, and types of circuit 
used in conducting tests. Edward J. Diebold. Electro-Teck 
nology, v. 67, no. 6, June 1961, p. 72-79. 


* Hyperfine Structure Splitting of Recoil Free y-Lines. ll 
The 8.42 keV-Level in Tm’. A coil-free nuclear resonane 
absorption in the 8.42 keV level of Tm'*® was observed. 5 
measuring the resonance absorption as function of the Dopple 
displacement between the emitter and the absorber, a hyperfim 
structure splitting of the 8.42 keV-y-line by the fields of th 
paramagnetic ions in the oxide crystals was found. (In Ge 
man.) Hyperfeinstrukturaufspaltung von riickstossfreien 7-é 
nien: II. Das 8,42 keV-Niveau in Tm'’’. M. Kalvius, ? 
Kienle, K. Béckmann, and H. Eicher. Zeitschrift fiir Physh 
v. 163, no. 1, 1961, p. 87-91. 


* Experimental Detection of the Radiation of Plasm 
Vibrations in Thin Silver Layers. During irradiation with 3 
keV electrons, there is a fluorescence radiation characteris? 
for Ag with a rather sharp line near 3300 + 100 A and a 
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sequent continuum after longer waves. The layer thickness 
dependency of the line exhibits the pattern calculated by 
Ferrell for the plasma radiation. The wavelength of the line 
corresponds to the plasma frequency calculated by the optical 
constants. (In German.) Experimenteller Nachweis der Strah- 
lung von Plasmaschwingungen in diinnen Silberschichten. B ulf 
Steinmann. Zeitschrift fiir Physik, v. 163, no. 1, 1961, 
p. 92-107. 


The Surface Chemistry of Metals and Semiconductors. 
Contains the 20 papers presented at the Joint Symposium of the 
Corrosion and Electronics Divisions of the Electrochemical So- 
ciety on the Surface Chemistry of Metals and Semiconductors 
held in Columbus, Ohio, Oct. 19-21, 1959. The meeting was 
arranged as a medium for an effective exchange of theory and 
technology between the fields of metal surfaces and semicon- 
ductor surfaces. Harry C. Gatos, J. W. Faust, Jr., and W. Zz. 
Lafleur, editors. 526 pp. 1960. John Wiley & Sons, New York. 
(QD506 EL25s ) 


* Study and Calculation of a Self-Excited Oscillator With 
the Junction-Type Semiconducting Triode at Undervoltage 
Condition. Equations are obtained for the calculation of 
amplitude and frequency of steady oscillations of the gen- 
erators. (In Russian.) Issledovanie i raschet avtogeneratora na 
ploskostnom poluprovodnikovom triode v nedonapriazhennom 
regime. L. D. Zarkhi. Electrosviaz’, v. 15, no. 5, May 1961, 
p. 33-40. 


* A Contribution to the Electroluminescence of ZnS-ZnO 
Melts. Polycrystalline ZnS-ZnO melts are very suitable for 
electroluminescence tests. The behavior of these specimens is 
similar to that of the usual luminescence condenser arrangements 
with powder luminescence substances. It was not possible to 
find a threshold of excitation for the electrohuminescence of the 
specimens. (In German.) Zur Elektrolumineszenz von ZnS/ZnO- 
Schmelzlingen. E. A. Schwager. Zeitschrift fiir Physik, v. 168, 
no. 1, 1961, p. 44-55. 


* Excitation of Ferrimagnetic Resonance by Magnetic Field 
Impulses. An oscillator operating at 8.100 Mc/s was obtained. 
The peak value of the oscillations is 10°W, the duration of 
these oscillations (7 constant of the envelope decrease) is 
210s approximately. The experimental device permits an 
average power of 10°'’W for a period of 3.10°°s. (In French.) 
Excitation d’une résonance ferrimagnétique par impulsions de 
champ magnétique. Henri Brunet. Comptes Rendus Hebdoma- 
daires des Séances de l Académie des Sciences, vy. 252, no. 19, 
May 8, 1961, p. 2860-2861. 


* Measuring Thermal Conductivities Under Variable Condi- 
tions. Describes the application of the Angstrom method to the 
measurement of the thermal conductivity of semiconductors. 
Silicon practically has no isotopes; the mass fluctuation due to 
foreign atoms plays an important part. Since the sample was 
sufficiently pure, the scalar K value was possible. Hypotheses, 
theory and experimental apparatus are explained. (In French.) 
Mesure des conductivités thermiques en régime variable. Jean- 
Claude Perron. Comptes Rendus Hebdomadaires des Scéances 
de 'Académie des Sciences, y. 252, no. 19, May 8, 1961, 
p. 2867-2869. 


Electrical Conductivity and Thermoelectric Effect in 
Single-Crystal TiC. Single-crystal TiC exhibits a positive tem- 
perature coefficient on resistivity with a resistivity in the [100] 
direction of 200 + 20u0hm cm. Lewis E. Hollander, Jr. 
Journal of Applied Physics, v. 32, June 1961, p. 996-997. 


Gallium Arsenide Esaki Diodes for High-Frequency 
Applications. Both diodes were alloyed junctions having point 
contact geometry and dimensions. The fabrication of these 
diodes is briefly described, and their initial performance as 
oscillators in mechanically simple circuits is discussed. Funda- 
mental oscillations to 103 kMe have been obtained. C. A. 
Burrus. Journal of Applied Physics, v. 32, June 1961, 
p. 1081-1036. 


SPACE HEATING AND CONDITIONING 


* The Heating of Buildings By Off-Peak Electricity Sup- 


Plies. The warming of buildings by off-peak electricity supplies 
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(and especially by means of floor heating) has been growing 
rapidly during the last few years. For example, the manifest 
advantages of floor warming—low capital cost, economy of 
space, cleanliness and ease of control—made a strong appeal to 
potential users. This type of heating has proved most econom- 
ical, not only because off-peak electricity can be utilized, but 
also because electric heating units are much more efficient than 
was at first realized. Institution of Heating and Ventilating 
Engineers, v. 29, May 1961, p. 33-70. 


Gas Heated Heat Pumps. With the help of nonreversibility 
considerations, methods were proposed for the precalculation 
of the “heat economy efficiency” of different heat pump types. 
Special value was ascribed to such types operated with combus- 
tion gases. Other factors such as power costs, installation costs, 
redemption costs, and servicing which depend largely on the 
local conditions must also be considered. The various heat pump 
types were compared from the point of view of the first factor, 
such as electrically operated compression heat pumps, gas 
heated absorption heat pumps, and gas heated steam blast heat 
pumps. (In German.) Gasbeheizte Warmepumepn. Gunter 
Wagner. 85 pp. + 6 plates. 1960. Westdeutscher Verlag, Co- 
logne and Opladen. (HE 64.N6 N81f) (From Research Reports 
of the North Rhine-Westphalia Region, Published by the Board 
of Education, No. 891.) 


Air Conditioning Interior Office Space. Elimination of 
costly reheat is the key to added controllability and flexibility. 
David Michaeli and Ava Tinfo. ASHRAE Journal, y. 3, May 
1961, p. 41-45. 


Two Systems Change Climates in Unique Tropical Gardens. 
To provide a close-to-natural environment for orchids, coffee 
and tea plants, jungle fruits and flowers, a unique heating and 
ventilating system in two parts was designed for the Climatron, 
a 24,000 sq ft aluminum and Plexiglas hemisphere for tropical 
plants in the Missouri Botanical Garden. Heating, Piping & Air 
Conditioning, v. 33, June 1961, p. 124-127. 


New Design Approach Traps High Internal Heat Loads. 
Describes method for cooling a data-processing computer room 
by incorporating an all-underfloor supply system for both 
comfort and machine cooling, plus an adjustable overhead 
return duct system. F. J. Grande. Heating, Piping & Air Con- 
ditioning, v. 33, June 1961, p. 106-109, 


* How to Design Domestic Hot Water Circulating Systems. 
The layout of a domestic hot-water circulation system, while 
based on certain engineering principles, is to a very great extent 
a matter of judgment on the part of the designer. Basically, he 
must consider which layout, at the least cost in piping, will ful- 
fill all the requirements of good design. Bernard Janofsky. Air 
Conditioning, Heating and Ventilating, v. 58, June 1961, 
p. 61-68. 


* Air Conditioning the B-58. A Progress Report. The re- 
quirements for air conditioning the B-58, and the system de- 
signed to fulfill those requirements are described. J. I. Koger 
and W. B. Bennett. Air Conditioning, Heating and Ventilating, 
v. 58, June 1961, p. 71-75. 


* Do’s and Don'ts in the Control of High Temperature 
Water Systems. Covers those details of high-temperature 
water equipment that directly influence the selection of controls. 
Also presented are workable control systems for four types of 
HTW-supplied heat exchangers. Erling C. Hallanger. Air Con- 
ditioning, Heating and Ventilating, v. 58, June 1961, p. 81-88. 


Air Cooled Condensing Is Topic of Philadelphia Seminar. 
Gives a resumé of the ASHRAE Philadelphia Chapter’s recent 
panel on air-cooled condensing. Otto J. Nussbaum. ASHRAE 
Journal, v. 3, June 1961, p. 96 + 1 page. 


Frozen Food Industry Sets Goal of Maximum Temper- 
ature of 0 F for Handling and Distribution. Continually 
rising sales of frozen food are evidence that the industry is 
making available high-quality products. Distribution at 0 F 
will be the rule in frozen-food handling within the next several 
years. Edward Sherby. ASHRAE Journal, v. 3, June 1961, 
p. 79-82. 


a 

c 

d 

kedh. 
196], 

alline 
f : 
9g 
| 
h 
onance 
od. Bi Pal 
opple 
perfin j 
of the 
Cer 
Physi 

k 
vith 


TEXTILES, FIBERS, LEATHER, 
AND PAPER 


* The Chemistry of Hair. The morphology and chemical 
constitution of keratins are briefly discussed together with mod- 
ern views on permanent setting and supercontraction. Special 
attention is given to the setting characteristics of chemically 
modified fibers. The results of studies on the setting of fibers 
in solutions of tetrakis (hydroxymethyl) phosphonium chloride 
and of thiourea dioxide are reported. C. S. Whewell. Society of 
Cosmetic Chemists, Journal, v. 12, no. 4, May 1961, p. 207-223. 


Handbook of Textile Fibers. J. Cordon Cook. 2nd Ed. 
428 pp. 1960. Merrow Publishing Co., Watford, Herts., Eng- 
land. (TS1540 C77h2) 


* Evaluation of Two Bisphenols as Wood-Preservative 
Agents. When used as co-toxicants with creosote, copper naph- 
thenate, and creosote-coal tar, two chlorinated bisphenols 
greatly increased effectiveness of these standard preservatives 
against terrestrial and marine organisms. The two bisphenols 
included in the present study were 2,2’-methylenebis ( 4-chloro- 
phenol) and 2,2’-thiobis(4-chlorophenol). R. G. Fuller. Forest 
Products Journal, vy. 11, Apr. 1961, p. 193-196. 


* Biological Significance of ODPN—Insoluble and Glycol- 
Insoluble Tests. The results of bioassay tests indicate that a 
quick method for determination of the relative initial preserva- 
tive potential of creosote and creosote-petroleum mixtures may 
be available to the wood-preserving industry. ODPN-insoluble 
test values are related to the expected unweathered block thres- 
holds that might be obtained by soil-block bioassay. The same 
relationship holds for glycol-insoluble values since these have 
been shown to parallel the ODPN data. Gail Reynolds and J. 
E. Burch. Forest Products Journal, y. 11, Apr. 1961, p. 201-202. 


* The Torsional Properties of Single Wool Fibers. Hl. M. 
Feughelman and T. W. Mitchell. Textile Research Journal, 
v. 31, May 1961, p. 455-459. 


* Time-Dependent Strain Behavior of Wood in Tension 
Parallel to the Grain. E. G. King, Jr. Forest Products Journal, 
v. 1l, Mar. 1961, p. 156-165. 


* Some Significant Trends in World Pulp and Paper. Jack 
C. Westoby. Svensk Papperstidning, v. 64, no. 8, Apr. 30, 1961, 
p. 303-308. 


THERMAL MECHANICS 


* Boiling Heat Transfer. George Leppert. American Society 
of Naval Engineers, Journal, v. 73, no. 2, May 1961, p. 331-340. 


* The Effect of the Divergence Angle on the Position of 
the Shock Wave in a Supersonic Nozzle in Uncalculated 
Conditions Where Heat Transfer Is Present. Investigations 
are made which establish certain regularities in the effect of 
the divergence angle of the supersonic part of a nozzle on the 
position of a shock wave. Empirical formulae are proposed for 
nozzle calculations. With an increase in the divergence angle of 
the nozzle, the value of the relationship between the cross-sec- 
tional area of the nozzle, where the shock wave meets the wall, 
and the throat sectional area decreases. In the limits of the 
parameters covered by the experiment, as shown by a compari- 
son with data of other authors, the relationship established is 
correct for flat nozzles as well as for tapered (axially symmetri- 
cal) nozzles. No heat transfer effect is discovered. The relation- 
ship between stagnation pressure and external pressure, and also 
the divergence angle of the supersonic part of the nozzle, exert 
a basic effect on the position of the shock wave. (In Russian. ) 
Vliianie ugla rastvora na polozhenie skachka uplotnenii v sver- 
khzvukovem sople na neraschehetnykh reshimakh pri_nalichii 
teploobmena. S. I. Kosterin, lu. A. Koshmarov, and lu. V. 
Osipov. Inzhenerno-Fizicheskit Zhurnal, v. 4, no. 4, Apr. 1961, 
ip. 3-9. 


Applications of Materials to Solid-Rocket Nozzles. The 
ever-increasing performance of propellants, headed for combus- 
tion temperature of 8300 F in the next decade, stimulates the 
drive for better nozzle materials. Advances in materials and 
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nozzle-design technology will be necessary to use these ad. 
vanced propellants. There is need for additional research on 
exhaust-product environments and expansion processes, on com, 
posite materials which utilize constituents more refractory thay 
W, and on improved ablation materials. Edward W. Unger 
Astronautics, v. 6, Apr. 1961, p. 24 + 6 pages. , 


* The Thermionic Energy Converter—A Promising Heq 
Engine. Describes low-voltage, high direct-current device 
which operates with a cathode temperature of 1200-2000 x 
and an anode temperature less than 1000 K, depending on the 
work function, since a low anode work function requires a low 
anode temperature to prohibit electron emission from the 
anode. B. S. Leo. Power Engineering, v. 65, May 1961, p. 49.5). 


Large Rocket Engines for Space Vehicles and Missiles, 
The history of Rocketdyne’s activity in the field of large liquid. 
propellant rocket engines is outlined in a chronological review 
of applicable United States ballistic and space projects. Within 
security limitations, major rocket-engine component improve- 
ments and general fabrication techniques are discussed. The 
trends and new developments in liquid-propellant rocket-engine 
designs are presented, and a forecast of future engines is made 
S. K. Hoffman. Royal Aeronautical Society, Journal, y. 65, 
May 1961, p. 321-331. 


Propulsion by Composite Beams of Negative and Pos. 
tive Ions. A composite beam of negative and positive atomic 
ions is proposed as a most promising means to achieve thrust 
by electrostatic forces: thermally radiating surface sources for 
ion currents of both signs are productively associated with the 
generation of thrust; beam neutralization which is dependent 
upon velocity matching can be readily accomplished by adjust 
ment of acceleration voltages to the ratio of the ion masses 
which may be nearly equal. Devices of this kind are possible 
because negative ions can be produced by surface ionization 
just as positive ions are in electrostatic propulsion devices al- 
ready being developed. The concept of negative surface ioniza- 
tion sources appropriate to electrostatic acceleration depends 
extensively on the work which has been carried out almost 
entirely in the Soviet Union and which is briefly reviewed 
here. Composite ion-propulsion devices can be devised in which 
ions of both kinds are produced in a single collinear unit and 
emerge mixed; or are produced in a checkerboard array of 
individual positive and negative ion guns and are merged by 
inter- and intra-beam electrostatic forces. M. A. Gilleo and §. 
W. Kash. ARS Journal, v. 31, May 1961, p. 621-627. 


Selwood Orbital Engine. Illustrates and describes the only 
model in existence. Engineering, v. 191, May 1961, p. 682. 


Lift/Thrust Engines for VTOL Aireraft. The Bristol Sidde- 
ley BS 53 lift/thrust turbofan engine combines the features a 
a conventional front-mounted engine with a versatile system of 
rotatable exhaust nozzles. Engineering, v. 191, May 19, 196, 
p. 710-711. 


* The Stefan Problem. Studies the problem concerned with 
the distribution of heat in media whose aggregate state can vaty 
for definite values of temperature with liberation or absorption 
of heat. (In Russian.) O zadache Stefana. S. L. Kamenomost- 
skaia. Matematicheskii Sbornik, v. 53(95), no. 4, Apr. 196, 
p. 489-514. 


The Calculation of Thermodynamic Functions of a High 
Temperature Air-Carbon Mixture. Concentrations of com 
ponents of an air-carbon mixture for pressures 1, 50, and 130 
atm. and temperatures from 8000 to 30000° are calculated. 
Density, enthalpy, entropy and heat capacity are calculated. Aa 
is-diagram of an air-carbon mixture is constructed. The method 
can be used in the calculation of thermodynamic functions 
substances for high temperatures. (In Russian.) Raschet terme 
dinamicheskikh funktsii vysoko-temperaturnoi vozdushno-ugol- 
noi smesi. V. L. Sergeyev. Inzhenerno-Fizicheskii Zhurnal, ¥. 
4, no. 4, Apr. 1961, p. 16-24. 


WELDING AND JOINING 


Adhesives for Fabricating Speed Capsules. Adhesives #* 
used extensively during construction of the capsules for th 
Convair 990 to bond components of the honeycomb floor pan 
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and to seal all joints, thus forming a leak-proof tank for fuel. 
Added bonus is greater strength than obtained by using riveted 
construction alone. Harold H. Rosenbaum. Metal Progress, v. 
79, no. 6, June 1961, p. 80-85. 


Esab’s New OK 48 K Electrode for High Corrosion Resis- 

. Describes electrode with excellent welding properties 

in all positions. The weld metal has high mechanical proper- 

ties and very good corrosion resistance. (In Swedish.) Esab's 

nva elektrod ok 48 k for hég korrosionsbestindighet. Stig Lun- 
din. Svetsaren, v. 25, no. 4, 1960, p. 89-90. 


“Wide-Gap” Brazing for High-Temperature Service. Use 
of recently developed brazing materials and furnace brazing 
techniques to braze joint gaps up to 0.060 in. P. R. Mobley 
and G. S. Hoppin, Il, Welding Journal, vy. 40, June 1961, 
p. 610-617. 


* Resistance Welding of Carbon-Containing Wires. During 
drawing, C-containing steel wires increase in hardness. The 
tensile strength is higher in thinner wires than in others of a 
larger diameter. The difference between the tensile strength 
limits of the base metal and of the weld bond for wires of 
lower diameters is greater than in wires with a larger diameter. 
It must always be possible to adjust the welding parameters, 
amperage, contact strength, welding time and spans, in a 
definite and constant reciprocal proportion. Minimum welding 
time is a very important factor to be considered. (In German. ) 
Die Widerstandsschweissung kohlenstofthaltiger Driahte. Heinz 
Zech and Georg Deubel. Schweisstechnik ( Berlin), v. 11, Apr. 
1961, p. 171-172. 


Development of New Nickel-Base Brazing Alloys Having 
Ductility. Molybdenum-manganese additions to nickel-base 
brazing alloys are found to increase ductility and wettability. 
R. A. Long. Welding Journal, v. 40, June 1961, p. 259s-264s. 


Weldability Prediction From Steel Composition to Avoid 
Heat-Affected Zone Cracking. Carbon equivalents are corre- 
lated with heat-affected zone cracking and with weldability data 
for high-strength steels. K. Winterton. Welding Journal, v. 40, 
June 1961, p. 253s-258s. 


Welding of an Ultra High Strength Steel for Missile 
Motor Cases. Following full heat treatment, satisfactory gas 
tungsten-arc welds are made in 0.080-in. thick 300M_ steel 
without cracking difficulties. J. F. Rudy. J. I. Fisher. J. P. 
Sheehan, F. Suyama, and H. Schwartzbart. Welding Journal, 
v. 40, June 1961, p. 241s-252s. 


Notes on the Assessment of Filler Metals and Fluxes. 
Study of brazing materials attaches significance to wetting 
power as distinguished from surface tension and viscosity. G. M. 
A. Blane, J. Colbus, and C. G. Keel. Welding Journal, v. 40, 
May 1961, p. 210s-222s. 


* Effects of Sea Water Salinity on the Process of Under- 
water Welding With Consumable Electrodes. Tests showed 
that this type of welding is more stable in sea water than in 
fresh water. There is less loss of power and a smaller decrease 
in voltage of the arc. The stability increases when the salinity 
of the water increases, but the required efficiencies decrease. 
The net changes of the technical characteristics of the under- 
water process are so slight that they can be considered as prac- 
tically independent of salinity. (In Russian.) O vliianii solenosti 
morskoi vody na protsess podvodnoi svarki plaviashchimsia 
elektrodom. N. M. Madatov. Svarochnoe Proizvodstvo, 1961, 
no. 4, Apr. 4, p. 18-20. 


Mechanical Properties of Molybdenum Welds Below 700° 
F. Welds made in a dry box with the tungsten-are process were 
investigated for service as a container material in the Liquid 
Metal Fuel Reactor, R. E. Pavlak, M. Christensen, and A, L. 
Lowe, Jr. Welding Journal, v. 40, May 1961, p. 197s-201s. 


A Solution Adopted in Some Difficult Applications of 
Welding. Describes the flash welding of cast iron and 
heat-resistant high-chromium nickel alloys using automatically 
controlled motor-operated upsetting. Evert Bylin. Welding 
Journal, v. 40, May 1961, p. 229s-240s. 


Inspection and Measurements of Properties of Welds in 

ties. Describes nondestructive testing advances and a weld 

additive to prevent brittle fracture. G. A. Homes. Welding 
Journal, v. 40, May 1961, p. 223s-228s. 


Electron-Beam Welding. Materials; equipment; methods. 
Ernest G. Thompson, Eugene C. Bernett, and Harold Bin- 
der. Metals Engineering Quarterly, v. 1, no. 2, May 1961, 
p. 89-102. 


* High Strength Steels and Their Welds in Thick Sheets. 
Surveys the facts which made the production of fine-grain 
steels possible, and studies welding methods (using hand elec- 
trodes, under protective gas, under powder, and electroslag 
welding ) and properties of welded joints. (In German.) Stihle 
mit erhdhter Festigkeit und ihre Schweissen bei grésseren 
Blechdicken. Werner Hummitzsch. Schweisstechnik, vy. 15, 
June 1961, p. 61-67. 


MISCELLANEOUS 


* On the Hausdorff Measure of Brownian Paths in the 
Plane. P. Erdés and S. J. Taylor. Cambridge Philosophical 
Society, Proceedings, vy. 57, pt. 2, Apr. 1961, p. 209-222. 


* An Asymptotic Expansion for Bessel Functions Derived 
With Respect to Their Order. An asymptotic expansion is 
derived trom the differential equation satisfied by the functions, 
and it is obtained in a form which terminates when the order 
is half an odd integer. A. C. Sim. Cambridge Philosophical 
Society, Proceedings, v. 57, pt. 2, Apr. 1961, p. 284-287. 


Prefabs: More Room for Specialties. Prefabricated houses 
are calling for new specialties and new ways of marketing 
them. Chemical Week, vy. 88, no. 22, June 3, 1961, p. 87 + 2 


pages. 


Engineering Professionalism in Industry. A survey for 
the Professional Engineers Conference Board for Industry, in 
cooperation with the National Society of Professional Engineers. 
The objectives were to find out from engineers and engineering 
managers the importance, meaning, status, and possible future 
advancement of engineering professionalism. Survey findings are 
based on 350 personal interviews conducted during the period 
Apr.-Aug. 1960. The engineers interviewed all hold college or 
advanced degrees in engineering and are employed in recog- 
nized engineering assignments (no subprofessionals or tech- 
nicians). 104 pp. Opinion Research Corp., Research Park, 
Princeton, N. J. (TA157 Op3e) 


Handbook of Laplace Transformation: Tables and 
Examples. Provides an up-to-the-minute coverage of Laplace 
transformation and brings real help to all who use linear differ- 
ential equations. The first presentation of its kind to give de- 
tailed examples of practical physical problems completely 
solved by the Laplace transform nae this book contains 
the most modern and extensive table of transform pairs avail- 
able today, all number-coded for quick and easy reference. 
Floyd E, Nixon. 115 pp. 1960. Prentice-Hall, New Jersey. 
(QA432 N65h) 


Lectures on Linear Algebra. Based on a course in linear 
algebra taught by the author in the department of mechanics 
and mathematics of the Moscow State University and at the 
Byelorussian State University, this book discusses n-dimensional 
spaces—linear and bilinear forms, linear transformations, the 
canonical form of an arbitrary linear transformation and an 
introduction to tensors. Translated from the revised second 
Russian edition by A. Shenitzer. I. M. Gelfand. no. 9. 185 pp. 
1961. Interscience Publishers, New York. (QA251 G28L2tr ) 


On the Solution of Il-Conditioned, Simultaneous, Linear, 
Algebraic Equations by Machine Computation. B. T. Chao, 
H. L. Li, and E. J. Scott. Illinois, University, Engineering 
Experiment Station Bulletin No. 459, Apr. 1961, 16 pp. (Tl 
I6b Vis. ) 


Ten Years Out? Go Back to the Books. Unless a graduate 
of ten years ago has systematically spent about 10% of his 
time extending his knowledge beyond the level of development 
achieved in his collegiate training, he will not have value in 
excess of that of a new graduate. To increase in value at a 
significant rate, he should probably devote about one-third of 
his productive hours to self-education and improvement. 


Chemical Engineering, v. 68, May 29, 1961, p. 102 + 2 pages. 
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* Patents—Valuable Research Tools. Patents are a valuable, 
but noe goad overlooked, tool for research. They form a 
technical encyclopedia and technical history far more complete 
than and, in fact, unequaled in other technical literature. Ber- 
nard J. Cantor. American Perfumer, v. 76, May 1961, p. 30-32. 


* The Choice of the Problem. Six criteria may be, and often 
are, applied to judge a research project’s “success” potential: 
curiosity, confirmability, cost, compassion, cupidity, and con- 
formability. However, for a study to be an enduring and critical 
one for the history of ideas or to enter into that stream, three 
further items seem involved: One must know thoroughly the 

y of research and the techniques of experimentation which 
are related to a given problem area; should be able to dis- 
believe, be dissatisfied with, or deny the knowledge that one 
has; should, very simply, look for the forest beyond the tree, 
test the generality of the proposed finding. Wilse B. Webb. 
American Pachehahe. v. 16, May 1961, p. 223-227. 


Butyllithium Handling and Safety Practices. Information 
acquired in two years of pilot plant and semiworks production 
provides an introduction to safe handling of organolithium 
compounds. Eugene W. Dezmelyk and Richard S. Reed. 
Industrial and Engineering Chemistry, v. 53, June 1961, 
p. 68A-71A. 


* Criteria for Criteria. When one selects a criterion to evaluate 
the effectiveness of some independent variable, the choice is 
frequently made on one of several bases. Forgetting reliability 
for the moment, these might be summarized under the rubrics 
of relevance, expedience, or precedence. The author suggests 
that other criterional dimensions to be considered are time, 
type and level. Joseph Weitz. American Psychologist, v. 16, 
May 1961, p. 228-231. 


Patents and Inventive Effort. The evidence is insufficient 
to prove or disprove the claim that patent protection promotes 
inventive effort. Frits Machlup. Science, v. 133, May 12, 1961, 
p. 1463-1466. 


Everyone Raps Tax Credit Plan. President Kennedy's tax 
credit plan is getting rough treatment and little support from 
those whom it is supposed to help. Industry would like to have 
the entire tax mess overhauled. R. W. Crosby. Iron Age, v. 187, 
no. 21, May 25, 1961, p. 71-73. 


* It’s Up to Local Areas of Labor Surplus to Start a Build- 
ing Boom in Depressed Areas. Engineering News-Record, 
v. 166, no. 21, May 25, 1961, p. 17-18. 


Fight for Prefab Building Market. A top manufacturer of 
ready-made industrial structures, relies on new designs and 
knowhow to meet challenge of aggressive steel company sub- 
sidiaries. Business Week, no. 1656, May 27, 1961, p. 147 + 3 
pages. 


* Safe Handling of Radio-Isotopes. Irrational fear of radia- 
tion by workers and even technical men is big bar to wider use. 
Here’s how to handle radiochemicals safely. Erie W. Leaver. 
Canadian Chemical Processing, v. 45, May 1961, p. 60-62. 


* Principles of Explosion Prevention. In the chemical indus- 
try explosions most commonly arise from uncontrolled reactions 
or decompositions in the liquid or solid state, and from rapid 
combustion or decomposition reactions of gases or aerosols. 
Concerned particularly with explosions of gases and vapors in 
air. J. H. Burgoyne. Chemical & Process Engineering, vy. 42, 
Apr. 1961, p. 157-161. 


* On the Area of Curved Surfaces. Presents a simple account 
of the basic theory of surface area. Shows that the fundamental 
results of the theory [for surfaces of the form z = f(x, y)] 
follow at once from a single inequality whose geometric intent 
is roughly that integral smoothing is an area-shrinking opera- 
tion. James Serrin. American Mathematical Monthly, v. 68, no. 
5, May 1961, p. 435-440. 


* On Imbedding Graphs in the Sphere. Presents a practical 
algorithm which will either imbed a given graph on the sphere 
or prove that this cannot be done. L. Auslander and S. V. Par- 
ter. Journal of Mathematics and Mechanics, v. 10, no. 3, May 
1961, p. 517-523. 


* On the Kronecker Product of Irreducible Unitary Repre. 
sentations of the Inhomogeneous Lorentz Group. Give 
explicit results for the decomposition of the Kronecker product 
of two irreducible representations of this class into irreducible 
representations. It turns out that every such product is a cop. 
tinuous direct sum of representations taken from this class. 
Discusses the restrictions of the twofold product of a repre. 
sentation into the subspace of symmetric tensors. Lajos Puk. 
dnszky. Journal of Mathematics and Mechanics, v. 10, no, 3, 
May 1961, p. 475-491. 


* Infinite Lie Groups and the Formal Aspects of Dynamical 
Systems. Discusses the algebraic structures of groups of formal 
power series transformations and algebras of formal power 
series vector fields. Shows that all the normal form theorems 
can be deduced from two quite simple lemmas in the theory of 
(finite dimensional) Lie algebras. Shlomo Sternberg. Journal 
of Mathematics and Mechanics, vy. 10, no. 3, May 1961, 
p. 451-474. 


Comparison Theorems for Elliptic Equations of 
Second Order. Shows that the comparison theorem is more 
general than the maximum principle in that it remains true not 
only for linear uniformly elliptic operators of the form L(u) + 
c(x)u, where c(x) is uniformly bounded in D, but also for a 
general class of nonlinear elliptic operators. 4. McNabb. Journal 
of Mathematics and Mechanics, vy. 10, no. 3, May 1961, 
p. 431-440. 


Engineering in Resuscitation. The processes of respiration 
are analyzed from an engineering point of view and the require 
ments for resuscitator design are outlined. Several commercially 
successful resuscitators are described to show their principles 
of operation. Benjamin Smilg. ASME, Transactions, Series B, 
Journal of Engineering for Industry, vy. 83, no. 2, May 1961, 
p. 107-118. 


The Character of the Universe—Evolutionary, Steady. 
State, or Indeterminate? On the basis of his latest measure- 
ments, Martin Ryle claims an “evolutionary” universe but Fred 
Hoyle argues that a “steady-state” universe could appear “evo- 
lutionary” with an inadequate statistical sample. W. H. McCrea 
predicts the answer will never be found because of a basic uw- 
certainty in measurements. W. Davidson. Discovery, v. 22, May 
1961, p. 204-211. 


* Extension of the Criterion of Absolute Invariance to 
Objects With Variable Parameters. The invariance problem is 
considered for one regulated parameter in the case where the 
controlled object is described by a differential equation with 
variable coefficients; and the control system, by equations with 
constant coefficients. It is proved that the invariance criteria 
have the same form as for controlled objects with constant 
parameters. (In Ukrainian.) Poshyrennia kryteriu absoliutnoyi 
invariantnosti na ob’yekty zi zminnymy parametramy. A. |. 
Kukhtenko,. Akademiia Nauk Ukrains’koi RSR, Dopovidi, 1961, 
no. 4, p. 334-437. 


* Follow-Up Survey of Enrollments and Staff in Variow 
Patterns of Graduate Study From 58 Responding Institv- 
tions for the Years °48-52-°56-57-59. Cornelius Wand 
macher. Journal of Engineering Education, y. 51, no. 5, Feb. 
1961, p. 410-418. 


* Safety in Chemical Plant. In spite of the handling, mar 
ufacture and transport of a tremendous variety of hazardow 
chemicals, accidents from purely chemical causes are relatively 
few. There are still too many, and further reductions must 
made. John Gardner. Chemical & Process Engineering, v. & 
Apr. 1961, p. 163-167. 


* The Annihilator of a Closed Ideal in a Function @ 
Algebra. Discusses some hull-properties of the annihilate. 
S. Kantorovits. Research Council of Israel, Bulletin, v. 9F, 
3, Dec. 1960, p. 132-134. 


* Striking the Balance. Great Britain’s top defense leadé 
calls for Free World maintenance of both long-range nuc 
weapons and mobile, hard-hitting conventional forces; a 
anced military, political, and economic response to the Com 
munist challenge; a close working relationship between the U5, 
Great Britain, and others. Harold Watkinson. General Electr 
Defense Quarterly, v. 4, no. 2, Apr.-June 1961, p. 14-16. 
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